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INTRODUCTION 


Scope 

This manual is designed to assist the experienced and 
inexperienced service technician in locating and repairing 
problems that may occur in SVI-728 computer and its 
peripherals. This manual will cover all necessary 
information and clues for technical reference and servicing 
use. A spare part listing could be found in appendix for 
spare part order via our local agent. 
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CHAPTER 1 


SYSTEM CONFIGURATIONS AND ARCHITECTURE 

1.1 WHAT IS MSX? 


In August, 1982 SEPCTRAVIDEO INTERNATIONAL LTD. 
contacted Microsoft seeking to buy a ROM BASIC for SVI- 
318 and SVI-328 personal computer. When Nishi 
(representative from Microsoft) saw the specification, 
he was very impressed. Microsoft has long been 
thinking of standardizing the low end 8-bit personal 
computer market, so that softwares written for the 
standard could run on any computers which are built- 
according to the standard. After some modifications on 
SVI-318/SVI-328 circuits, the standard was finally set. 
On 17 June, 1983 the MSX standard was finally announced 
in Tokyo. It is essentially a software standard 
requiring a software standard requiring a single board 
computer design consisting of the following: 

a Zilog Z80A 8-bit microprocessor 
a Texas Instruments TMS-9918A video chip 
or equivalent 

a General Instruments AY-3-8910 audio chip 
an updated Microsoft Basic resident in 32K bytes 
of ROM 

minimum 8K bytes of RAM 
40-column display 
16-colour capacity 
support for cassette storage 

expansion slot for software cartridge or disk 
add-on 

different keyboards for Japan, Korea, Europe, 
and the United States 
minimum 1 joystick port 

By specifying this minimum hardware configuration, a 
software "code" standard is created, because all MSX 
machines are internally identical, software created for 
one machine will run on all machines. 

The disk operating system for MSX machines is called MSX-DOS 
which is CP/M-80 compatible. It imitates CP/M to the extent 
that most CP/M programmes will run under MSX-DOS providing: 

1. Software does not make use of graphics (most CP/M 
software does not make use of graphics anyway); 

2. Software is made available on MSX 5.25, 3.25, or 
3.5 inch floppies; 
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3. Screen and keyboard modifications are made to the 
programme to accommodate the MSX format. 

MSX software is compatible with all MSX machines only if it 
comes in a ROM cartridge, this is due to the fact that some 
large programmes cannot be fit into those MSX machines which 
have only 8 or 16K user RAM. However our SVI-728 has 64K 
user RAM, therefore it is capable of running all MSX 
softwares as well as most CP/M programmes. 


1.2 SVI-728 MSX COMPUTER SYSTEM 

With the engineering experience gained in SVI-318/SVI- 
328 (MSX prototype machine), SVI has come up with a 
splendid product of innovation, SVI-728 which serves as 
your entrance into the expanding world of MSX software. 

SVI-728 is a computer which exploded full advantage of 
MSX software compatibility for both becoming available 
today and those yet to be discovered. All MSX hardware 
standard mentioned in 1.1 were enveloped in SVI-728 
architecture. 

1.2.1 BASIC SPECIFICATION 

A. LSI 

- CPU Z 8 0A 

Clock 3.58MHz (Colour Sub¬ 
carrier Frequency) 

1 Wait Cycle in Ml 

- VDP TMS-9129 (or TMS-9118) + 

2 x 4416 (16K) 

- PSG AY-3-8910 

- PPI 8 2 5 5A 

B. MEMORY 

ROM This 32K ROM contains the MSX 

BASIC interpreter programme as 
well as the monitor programme. 

- RAM 64K Bytes 

Basic ROM starts from 0000H to 7FFFH; 
and RAM starts from FFFFH and grows 
downward on the memory map. (Refer 
to Chapter 4 - memory map for the 
details) 
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1.3 


SYSTEM ARCHITECTURE 
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1.4 Z80A MICROPROCESSOR 



Z80 CPU Block Diagram 

Detail information about Z80 CPU, please refer to books 
or catalogues published by I.C. manufacturer. 
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1 • 5 VIDEO DISPLAY PROCESSOR 

(TMS-9129 FOR PAL OR TMS-9118 FOR NTSC) 


The TMS-9118/TMS-9129 VDPs are N-channel MOS LSI 
devices used in video systems where data display on a 
master-scanned home colour television set or colour 
monitor is desired. These devices generate all 
necessary video, control, and synchronization signals 
and also control the storage, retrieval, and refresh of 
display data in the dynamic screen refresh memory. 

The TMS-9118 have a 525 line format for U.S. television 
while the TMS-9129 has a 625 line format for use with 
the European PAL system. The TMS-9118/TMS-9129 VDPs 
operate only in a non-interlaced mode. Therefore, TMS- 
9129 is used for PAL system while TMS-9118 for NTSC 
system. 



home tv without 

VIDEO INPUT 


Figure 1.1 


VDP System Block Diagram 
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VDP INTERFACES 


The VDP has 3 basic interfaces: CPU, colour monitor, and 
VRAM, the contents of which define the TV image. The VDP 
also has 8 write-only registers and a read-only status 
register. 


VDP-CPU INTERFACE 

The VDP communicates with the CPU via an 8-bit bidirectional 
data bus (CDO to CD7). 3 control lines, decoded from the 
CPU address and enable lines, determine interpretation of 
the bus. Through the bus, the CPU can write to VRAM, read 
from VRAM, write to VDP registers, and read the VDP status. 
The VDP also generates an interrupt signal after every 
refresh of the TV display if the interrupt is enabled. 


VDP-VRAM INTERFACE 

The VDP use TMS-4416 (16K x 4) dynamic RAMs. Since the 
early write cycle is used by the VDP, G on the TMS-4416 must 
be tied to ground. 

The VDP accesses up to 16,384 bytes of VRAM using a 14-bit 
VRAM address. The VDP fetches data from the VRAM in order 
to process the video image. The VDP also stores data in or 
reads out data from the VRAM during a CPU-VRAM data 
transfer. The VDP automatically refreshes the VRAM. 

The VDP-VRAM interface consists of a bidirectional 8-bit 
data bus and 3 control lines as shown in Figure 1.2. 

The VDP reads from and writes data to the VRAM on the VRAM 
data bus (RDO - RD7). The VDP outputs the address to the 
VRAM over the VRAM address bus (ADO - AD7). The VRAM row 
address is output when RAS is active (low). The column 
address is output when CAS is active (low). Data is output 
to the VRAM when Read/Write is active (low). Figure 1.3 
illustrates pin connections used by the TMS-4416-15/20 and 
TMS-4116-15 VRAMs. Figure 5 shows the address partitioning 
for both VRAM devices. 


VDP-MONITOR INTERFACE 

The interface to the monitor can consist either of wiring 
the TMS-9118 composite video output pin (suitably buffered) 
to the input of a colour or black-and-white monitor, or an 
appropriate RF modulator can be used to feed the signal into 
the TV antenna terminals. The TMS-9128/TMS-9129 require 
additional encoder circuitry to interface to a R-G-B or to a 
composite video monitor. 
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VDP-POWER SUPPLY 

A lOuF to 50uF decoupling capacitor and choke coil are 
suggested between Vcc and Vss to guarantee proper VDP 
operation. 


VDP INTERRUPT 

The VDP INT output pin is used to generate an interrupt at 
the end of each active-display scan, which is about every 
1/60 second for the TMS-9118 and 1/50 second for the TMS- 
9129. The INT output is active when the Interrupt Enable 
bit (IE) in VDP Register 1 is a 1 and the F bit of the 
status register is a 1. Interrupts are cleared when the 
status register is read. 
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Figure 1.2 


VRAM Interface (TMS-4416-20) 
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VIDEO DISPLAY MODES 


The VDP can operate in any 1 of 4 modes, each of which can 
affect the way the VRAM is mapped onto the television 
screen. In Graphics I and II modes, characters are mapped 
onto the screen in 8 x 8 picture elements (pixels) blocks 
yielding 24 lines of 32 blocks (pattern positions) each. In 
Text mode, there are 24 lines of 40 blocks, each of which is 
6x8 pixels. In Multi-colour mode, there are 48 lines of 
64 blocks, each of which is composed of 4 x 4 pixels, all of 
1 solid colour. In addition to these, objects termed 
sprites can be superimposed onto the television image for 
all modes except text. Furthermore, signals entering the 
TMS-9118 through the external VDP input can be used as a 
background to the TMS-9118. 

The VDP displays an image on the screen that can best be 
envisioned as a set of display planes sandwiched together. 
Figure 6 shows the definition of each of the planes. Objects 
on planes closest to the viewer have higher priority. In 
cases where 2 entities on 2 different planes are occupying 
the same spot on the screen, the entity on the higher 
priority plane will show at that point. For an entity on a 
specific plane to show through, all planes in front of that 
plane must be transparent at that point. The first 32 
planes (Figure 7) each may contain a single sprite. The 
areas of the Sprite Planes, outside of the sprite itself, 
are transparent. Since the co-ordinates of the sprite are 
in terms of pixels, the sprite can be positioned and moved 
about very accurately. Sprites are available in 3 sizes: 8 
x 8 pixels, 16 x 16 pixels, and 32 x 32 pixels. 



□ 


VDP CHIP 


EXTERNAL 
VDP INPUT 

BACKbflOP (SOLID COLOR} 
jPATTERNS 

(CHARACTER ORIENTED} 


SPRITES 

(OBJECT ORIENTED)* 


VDP Display Planes 
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Behind the Sprite Planes is the Pattern Plane. The Pattern 
Plane is used for textual and graphics images generated by 
the Text, Graphics I, Graphics II, or Multi-colour modes. 
Behind the Pattern Plane is the backdrop, which is larger in 
area than the other planes so that it forms a border around 
the other planes. The last and lowest priority plane is the 
External VDP Plane. Its image is defined by the external 
VDP input pin ’which allows the TMS-9118 to mix the video 
signal from another VDP internal to the chip. A black 
default plane appears if all planes are transparent and the 
external VDP plane is inactive. 

This mixing must occur outside of the chip for the TMS-9128 
and TMS-9129. This is achieved through the colour 
difference outputs swinging to a special level 
(synchronization level is shown in Figure 8) not used by the 
colour difference signals in normal operation. This occurs 
when bit 7 of Register 0 is set high. External mixing 
circuitry is required to detect this change in the level of 
the colour difference signals and then switch from the VDP 
signals to the signals of another VDP source. (See Figures 
9 and 10) 



EXTERNAL VDP 


I BACKDROP PLANE 


PATTERN Ort 
MULTICOLOR 


SPRITE 3 

I1TE ! ~ 1 ~f"1 




VDP Display Planes 
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TMS-9129 MONITOR INTERFACE 


The Y, R-Y and B-Y output signals require external encoder 
circuitry to drive a video colour monitor. The Y output 
signal contains all necessary horizontal and vertical 
synchronization signals as well as luminance. The R-Y and 
B-Y signals contain the unmodulated chrominance information 
and are used in the NTSC and PAL systems to modulate 2 
carriers in quadrature. The internal output buffer devices 
on these pins are source-follower MOS transistors that 
require an external pull-down resistor to Vss as shown in 
Figure 11. a 470 ohm resistor is recommended. 


BURST CRYSTAL 

VDP CRYSTAL {4.43 MHz TMS9129) PAL 

10.738 MHz (adjumbia) coior (3.58 MHz TMS9128) NTSC 



Note: The LM1889 is typically used in the encoder 

circuitry. 

TMS-9129 with Different Monitors 
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OSCILLATOR AND CLOCK GENERATION 


The VDP is designed to operate with a 10.738625 (±.005) MHz 
crystal input to generate the required internal clock 
signals. a fundamental frequency, parallel-mode crystal is 
used as the frequency reference for the internal clock 
oscillator, which is the master time base for all system 
operations. This'matter clock is divided by two to generate 
the pixel clock (5.3 MHz) and by three to provide the CPUCLK 
(3.58 MHz). 


CPU WRITE TO VDP REGISTER 


The VDP has 8 write-only registers and 
register. The write-only registers 
operation and determine the way in which 
The status register contains interrupt, 
and fifth sprite status flags. 


1 read-only status 
control the VDP 
VRAM is allocated, 
sprite coincidence 


Each of the 8 VDP write-only registers can be loaded using 2 
8-bit data transfers from the CPU. Table 1 describes the 
required format for the 2 bytes. The first byte transferred 
is the data byte, and the second byte transferred controls 
the destination. The most-significant bit of the second 
byte must be a * 1 *. The next 4 bits are '0's, and the 
lowest 3 bits make up the destination register number. The 
MODE input is high for both byte transfers. 


To write the data for an internal register after a byte of 
data has been loaded, the status register must be read so 
that internal logic will accept the next byte as data and 
not as a register destination. This situation may be 
encountered in interrupt-driven programme environments. 
Whenever the status of VDP write parameters is in question, 
this procedure should be used. Note that the CPU address is 
destroyed by writing to the VDP register. 


CPU WRITE TO VRAM 

The CPU transfers data to the VRAM through the VDP using a 
14-bit autoincrementing address register. 2-byte transfers 
are required to set up the address register. A 1-byte- 
transfer is then required to write the data to the addressed 
VRAM byte. The address register is then autoincremented. 
Sequential VRAM write require only 1-byte-transfer since the 
address register is already set up. During set up of the 
address register, the 2 most-significant bits of the 
second address byte must be 'O' and '1' respectively. MODE 
is high for both address transfers and low for the data 
transfer. CSW is used in all transfers to strobe the 8 bits 
into the VDP. See Table 1. 
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CPU READ FROM VDP STATUS REGISTER 

The CPU can read the contents of the status register with a 
single-byte transfer. MODE is high for the transfer. CSR 
is used to signal the VDP that a read operation is required. 


CPU READ FROM VRAM 

The CPU reads data from the VRAM through the VDP using the 
autoincrementing address register. A 1-bvte transfer is 
then required to read the data from the addressed VRAM byte. 
The address register is then autoincremented. Sequential 
VRAM data reads require only a 1-byte transfer since the 
address register is already set up. During set up of the 
address register, the 2 most-significant bits of the 
second address byte must be 'O's. By setting up the address 
this way, a read cycle to VRAM is initiated and read data 
will be available for the first data transfer to the CPU 
(see Table 1). MODE is high for the address byte transfers 
and low for the data transfers. The VDP requires 
approximately 8 microseconds to fetch the VRAM byte 
following a data transfer and 3 microseconds following 
address set up. 
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OPERATION 

0 

1 

2 

3 

4 

5 

6 

7 

CSW 

CSR 

Mode 

WRITE TO VDP REGISTER 












Byte 1: Data Write 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

0 

1 

1 

Byte 2: Register Select 

WRITE TO VRAM 

1 

0 

0 

0 

0 

RSI 

RSI 

RSO 

0 

1 

1 

Byte 1: Address Set Up 

A7 

A6 

A5 

A 4 

A3 

A2 

A1 

AO 

0 

1 

1 

Byte 2: Address Set Up 

0 

1 

A13 

A12 

All 

A10 

A9 

A8 

0 

1 

1 

Byte 3: Data Write 

READ ROM VDP REGISTER 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

0 

1 

o • 

Byte 1: Data Read 

READ FROM VRAM 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

1 

0 

1 

Byte 1: Address Set Up 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

0 

1 

0 

Byte 2: Address Set Up 

0 

0 

A13 

A12 

All 

A10 

A9 

A8 

0 

1 

1 

Byte 3: Data Read 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

1 

0 

0 


CPU/VDP Data Transfer 
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1.5.1 SCREEN DISPLAY 


- LIST OF DISPLAY MODES 









MOVING 

SCREEN 

MODE 



RESOLUTION 

SIZE 

NO. * 

COLOUR 

OBJECT 

DISPLAY 

Graphic 

LSI 

spec. 

25x192 

8x8 

256 

16 

Yes 

32x24 

Multi-colour 

LSI 

S p G C • 

64x48 blk 

4x4/blk 

- 

16 

Yes 

32x24 

Text ** 

LSI 

spec. 

256x192 

8x6 

256 

2 from 
16 

No 

40x24 


* Pattern number 

** Text mode is not supported by BASIC 





1.6 PROGRAMMABLE SOUND GENERATOR AY-3-8910 


The AY-3-8910 is a register oriented Programmable Sound 
Generator (PSG). Communication between the processor 
and the PSG is based on the concept of memory-mapped 
I/O. Control commands are issued to the PSG by 'writing 
to 16 memory-mapped registers. Each of the 16 
registers within the PSG is also readable so that the 
microprocessor can determine, as necessary, present 
states or stored data values. 

All functions of the PSG are controlled through its 16 
memory-mapped registers. Each of the 16 registers 
within the PSG is also readable so that the 
microprocessor can determine, as necessary, present 
states or stored data values. 

All functions of the PSG are controlled through its 16 
registers which once programmed, generate and sustain 
the sounds, thus freeing the system processor for other 
tasks. 


SOUND GENERATING BLOCK 

The Basic Blocks in the PSG which produce the 
programmed sounds include: 

Tone Generators 

Produce the basic square wave tone frequencies for each 
channel (A, B, C). 

Noise Generator 

Produce a frequency modulated pseudo random pulse width 
square wave output. 


Mixers 

Combine the outputs of the Tone Generators and the 
Noise Generator. 1 for each channel (A, B, C). 

Amplitude Control 

Provides the D/A connectors with either a fixed or 
variable amplitude pattern. The fixed amplitude is 
under direct CPU control; the variable amplitude is 
accomplished by using the output of the Envelope 
Generator. 
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Envelope Generator 

Produces an envelope pattern which can be used to amplitude 
modulate the output of each mixer. 

D/A Converters 

The 3 D/A Converters each produce up to a 16 level output 
signal as determined by the Amplitude Control. 

Since virtually all uses of microprocessor-based sound would 
require interfacing between the outside world and the 
processor, 2 I/O ports (A and B) has been included in the 
PSG. 


To output data from the CPU bus to a peripheral device 
connected to I/O Port A would require only the following 
steps : 


1. 

Latch 

address 

R7 ( 

select Enable register) 


2. 

Write 

data to 

PSG 

(setting B6 of R7 to "1") 


3 . 

Latch 

address 

R16 

(select IOA register) 


4 . 

Write 

data to 

PSG 

(data to be output on I/O Port 

A) 

To 

the 

input data from I/O Port A to the CPU bus would 
following: 

require 

1. 

Latch 

address 

R7 ( 

select Enable register) 


2. 

Write 

data to 

PSG 

(select B6 to R7 to "0") 


3 . 

Latch 

address 

R16 

(select IOA register) 


4 . 

Read < 

data from PSG 

- (data from I/O Port A) 



To do input/output on I/O Port B, use Register 17, instead 
of Register 16. Note that once loaded with data in the 
input mode, the data will remain on the I/O Ports until 
changed either by loading different data, by applying a 
reset (grounding the Reset pin), or by switching to the 
input mode. 
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AY-3-8910 PROGRAMMABLE SOUND GENERATOR PIN ASSIGNMENTS 
DA7-DA0 (input/output/high impendance): pins 30-37 


Data Address 7-0 

These 8 lines comprise the 3-bit bidirectional bus used by 
the microprocessor to send both data and addresses to the 
PSG and to receive data from the PSG. In the data mode, 
DA7-DA0 correspond to Register Array bits B7-B0. In the 
address mode, DA3-DA0 select the register #(0-17) and DA7- 
DA4 in conjunction with address input A9 and A8 form the 
high order address (chip select). 


A9 A8 DA7 DAS DA5 DA4 DA 3 DA2 DAI DAO 



Chip Select Register Number 


A8 (input) : pin 25 
A9 (input) : pin 24 


Address 9, Address B 

These "extra" address bits are made available to enable the 
positioning of the PSG (assignment a 16 word memory space) 
in a total 1024 word memory area rather than in a 256 word 
memory area as defined by address bits DA7-DA0 alone. If 
the memory size does not require the use of these extra 
address lines they may be left unconnected as each is 
provided with either an on-chip pull down (A9) or pull-up 
(AS) resistor. In SVI-728, A9 and A8 are tied to an 
external ground and +5V respectively. 


RESET (input) : pin 23 

For initialization/power-on purpose, applying a logic "0" 
(ground) to the Reset pin will reset all registers to "0". 
The Reset pin is provided with an on-chip pull-up resistor. 

CLOCK (input) : pin 22 

This TTL-compatible input supplies the timing reference for 
the Tone, Noise and Envelope Generators. 

BDIR, BC2, BC1 (inputs) : pins 27, 28, 29 
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Bus DIRection, Bus Control 2, 1 

These bus control signals are generated directly by Z80A 
series of microprocessors to control all external and 
internal bus operations in the PSG. When using a processor 
other than the Z80A, these signals can be provided either by 
comparable bus signals or by simulating the signals on I/O 
lines of the processor. 

This could simplify the programming of the bus control 
signals to the following, which would only require that the 
processor generate 2 bus control signals (BDIR and BC1, with 
BC2 tied to +5V) : 


BDIR BC2 BC1 PSG FUNCTION 

- - - - PSG 


0 10 
Oil 
110 
111 


INACTIVE. 

READ FRIN PSG 
WRITE TO PSG. 
LATCH ADDRESS 


FROM- 

BDIR 

PROCESSOR +5- 

BC2 


BC 1 


ANALOG CHANNEL A, B, C (output) 

Each of these signals is the output of its corresponding mix 
of T4, and provides an up to lv peak-peak signal 
representing the complex sound waveshape generated by the 
PSG. 

IOA7 - IOAO (input/output) : pins 14 - 21 
IOB7 - IOBO (input/output) : pins 6-13 


Input/Output A7-A0, B7-B0 

Each of these 2 parallel input/output ports provides 8 bits 
of parallel data to/from the PSG/CPU bus from/to any 
external devices connected to the IOA or IOB pins. Each pin 
is provided with an on-chip pull-up resistor, so that when 
in the "input" mode, all pins will read normally high. 
Therefore, the recommended method for scanning external 
switches, for example, would be to ground the input bit. 

TEST 1 : pin 39 
TEST 2 : pin 26 

These pins are for user test purposes only and should be 
left open - do not use as tie-points. 
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Vcc : pin 40 

Nominal +5 Volt power supply to the PSG. 
Vss : pin 1 

Ground reference for the PSG. 


The Programmable Sound Generator 

The PSG AY-3-8910 generates all required sound under 
software control. There are 2 8-bit I/O ports which are 
programmed as follow: 

Port A: Programmed as input port and is used for the input 

signal from 2 joysticks controllers. 

Port B: Programmed as output port. 


Detail signals for the ports are listed in the table below: 


AY-3-8910 I/O Port A (Input Port) 


DO-Forward* 

D1-Backward* 

D2-Left* 

D3-Right* 

D4-TRGA1 * 

D5-TRGA2 * 

D6-NC 

D7-Cassette Tape Read 


* Used by Joystick 1 when bit 6 of Port B is low 
Used by Joystick 2 when bit 6 of Port B is high 

AY-3-8910 I/O Port B (Output Port) 


DO — ) 

D1 -- ) Hake the "H" level, when used as an output port 
D2 -- ) Tied an open collector buffer to the output 
D3 — ) 

D4 — O/P 

D5 — 0/P 

D6 -- Input Select 

D7 — NC 
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1.7 THE PROGRAMMABLE PERIPHERAL INTERFACE 8255A 


The 8255A PPI is used to strobe the keyboard line, to 
select slots and to control the cassette tape system. 
The ports are programmed as follow: 


Port A 


Port B 

Port C 


Programmed as output port. Bits 0-7 are the 
address slots select signals that choose the 
slots to be used. 

Programmed as output port and is used for 
keyboard read data. 

Programmed as output port. Bits 0-3 outputs 
BCD data for keyboard scanning. Bits 4-6 
outputs control signals for the cassette. 
Bit 7 is used to mix PSG sound data. 


The functional configuration of the 8255A is programmed 
by the system software so that normally no external 
logic is necessary to interface peripheral devices or 
structures. 


Data Bus Buffer 

This 3-state bidirectional 8-bit buffer is used to 
interface the 8255A to the system data bus. Data is 
transmitted or received by the buffer upon execution of 
input or output instructions by the CPU. Control words 
and status information are also transferred through the 
data bus buffer. 


Read/Write and Control Logic 

The function of this block is to manage all of the 
internal and external transfers of both Data and 
Control or Status words. It accepts inputs from the 
CPU Address and Control buses in turn, issues commands 
to both of the Control Groups. 


(CS) 

Chip Select. A "low" on this input pin enables the 
communication between the 8255A and the CPU. 
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(RD) 


Read. A "low" on this input pin enables the 8255A to send 
the data or status information to the CPU on the data bus. 
In essence, it allows the CPU to "read from" the 8255A. 


(WR) 

Write. A "low" on this input pin enables the CPU to write 
data or control words into the 8255A. 

(AO and Al) 

Port Select 0 and Port Select 1. These input signals, in 
conjunction with the RD and WR inputs, control the selection 
of 1 of the 3 ports or the control word registers. They are 
normally connected to the least significant bits of the 
address bus (AO and Al). 

8255A Basic Operation 


A 

A 

RD 

WR 

CS 

INPUT OPERATION (READ) 


0 

0 

0 

1 

0 

PORT A = 

===== DATA BUS 


0 

1 

0 

1 

0 

PORT B = 

===== DATA BUS 


1 

0 

0 

1 

0 

PORT C = 

- DATA BUS 







OUTPUT OPERATION (WRITE) 


0 

0 

1 

0 

0 

DATA BUS 

- PORT A 


0 

0 

0 

1 

0 

DATA BUS 

- PORT B 


0 

1 

0 

1 

0 

DATA BUS 

- PORT C 


1 

0 

0 

1 

0 

DATA BUS 

- CONTROL 







OUTPUT OPERATION (WRITE) 


X 

X 

X 

X 

1 

DATA BUS 

- 3-STATE 


1 

1 

0 

1 

0 

ILLEGAL 

CONDITION 


X 

X 

1 

1 

0 

DATA BUS 

- 3-STATE 



(RESET) 

Reset. A "high" on this input clears the control register 
and all ports (A, B, C) are set to the input mode. 
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Group A and Group B Controls 


The functional configuration of each port is programmed by 
the systems software. In essence, the CPU "outputs" a 
control 'word to the 8255A. The control word contains 
information such as "mode", "bit set", "bit reset", etc., 
that initializes the functional configuration of the 8255A. 

Each of the Control blocks (Group A and Group B) accepts 
"commands" from the Read/Write Control Logic, receives 
"control words" from the internal data bus and issues the 
proper commands to its associated ports. 

Control Group A - Port A and Port C upper (C7 - C4) 
Control Group B - Port B ana Port C lower (C3 - CO) 

The Control Word Register can only be written into. No Read 
operation of the Control Word Register is allowed. 


Port A, B and C 

The 8255A contains three 8-bit ports (A, B and C). All can 
be configured in a wide variety of functional 
characteristics by the system software but each has its own 
special features or "personality" to further enhance the 
power and flexibility of the 8255A. 

Port A. 1 8-bit data output latch/buffer and 1 8-bit data 
input latch. 

Port B. 1 8-bit data input/output latch/buffer and 1 8-bit 
data input buffer. 

Port C. 1 8-bit data output latch/buffer and 1 8-bit data 
input buffer (no latch for input). This port can be divided 
into 2 4-bit port under the mode control. Each 4-bit port 
contains a 4-bit latch and it can be used for the control 
signal outputs and status signal inputs in conjunction with 
ports A and B. 


Mode Selection 

There are 3 basic inodes of operation that can be selected by 
the system software: 

Mode 0 - Basic Input/Output 
Mode 1 - Strobed Input/Output 
Mode 2 - Bi-directional Bus 


PAGE 1-22 



When the reset input goes "high", all ports will be set to 
the input mode (i.e., all 24 lines will be in the high 
impendance state). After the reset is removed, the 8255A 
can remain in the input mode with no additional 
initialization required. During the execution of the system 
programme, any of the other modes may be selected using a 
single output instruction. This allows a single 8255A to 
serve a variety of peripheral devices with a simple software 
maintenance routine. 

The modes for Port A and Port B can be separately defined, 
while Port C is divided into 2 portions as required by the 
Port A and Port B definitions. All of the output registers, 
including the status flip-flops, will be reset whenever the 
mode is changed. Modes may be combined so that their 
functional definition can be "tailored" to almost any I/O 
structure. For instance, Group B can be programmed in Mode 
0 to monitor simple switch closings or display computational 
results, Group A could be programmed in Mode 1 to monitor a 
keyboard or tape reader on an interrupt-driven basis. 

The mode definitions and possible mode combinations may seen 
confusing at first but after a cursory review 7 of the 
complete device operation a simple, logical I/O approach 
will surface- The design of the 8255A has taken into 
account things such as efficient PC board layout, control 
signal definition vs PC layout and complete functional 
flexibility to support almost any peripheral device with no 
external logic. Such design represents the maximum use of 
the available pins. 


Single Bit Set/Reset Feature 

Any of the 8 bits of Port C can be Set or Reset using a 
single OUTput instruction. This feature reduces software 
requirements in Contro1-based applications. 

When Port C is being used as status/control for Port A or B, 
these bits can be set or reset by using the Bit Set/Reset 
operation just as if they were data output ports. 
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Interrupt Control Functions 


When the 8255A is programmed to operate in mode 1 or mode 2, 
control signals are provided that can be used as interrupt 
request inputs to the CPU. The interrupt request signals, 
generated from port C, can be inhibited or enabled by 
setting or resetting the associated INTE flip-flop, using 
the bit set/reset function of port C. 

This function allows the programmer to disallow or allow a 
specific I/O device to interrupt the CPU without affecting 
any other device in the interrupt structure. 

INTE flip-flop definition: 

(BIT-SET) - INTE is SET - Interrupt enable 
(BIT-RESET) - INTE is RESET - Interrupt enable 

Note: All Mask flip-flops are automatically reset during 

mode selection and device Reset. 

8255 Port A (Input Port) 


DO -) 0000 - 3FFF address slot select signal 

D1 - ) 

D2 -) 4000 - 7FFF address slot select signal 

D3-) 

D4 -) 8000 - BFFF address slot select signal 

D5-) 

D6 -) C000 - FFFF address slot select signal 

D7-) 


8255 Port B (Input Port) 


DO - D7-Keyboard Read Data 

8255 Port C (Output Port) 

DO - D3 - Keyboard BCD Output Data 

(For Keyboard Scanning) 

D4 -Cassette Motor On 

(0 = Motor On, 1 = Motor Off) 

D5 -Cassette Write Data 

D6 - Cassette Audio Control 

(1 = Enable other channel in; 
(0 = Disable other channel in) 
D7 -Mix PSG Sound Data 


8255 Control Word (Write Only) 

Initial Set D7 D6 D5 D4 D3 D2 D1 DO 

10010010 
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1.8 FLOPPY DISK CONTROLLER DESCRIPTION 


Functional Description 

The Floppy Disk Formatter block diagram (STM-003-C). 
The primary sections include the Parallel Processor 
Interface and the Floppy Disk Interface. 

DATA SHIFT REGISTER - This 8-bit register assembles 
serial data from the Read Data input (RAW READ) during 
Read operations and transfers serial data to the Write 
Data output during Write operations. 

DATA REGISTER - This 8-bit register is used as a 
holding register during Disk Read and Write operations. 
In Disk Read operations, the assembled data byte is 
transferred in parallel to the Data Register from the 
Data Shift Register. In Disk Write operations 
information is transferred in parallel from the Data 
Register to the Data Shift Register. 

When executing the Seek command the Data Register holds 
the address of the desired Track position. This 
register is loaded from the DAL and gated onto the DAL 
under processor control. 

TRACK REGISTER - This 8-bit register holds the track 
number of the current Read/Write head position. It is 
incremented by one every time the head is stepped in 
(towards track 76) and decremented by one when the head 
is stepped out (towards track 00). The contents of the 
register are compared with the recorded track number in 
the ID field during disk Read, Write and Verify 
operations. The Track Register can be loaded from or 
transferred to the DAL. This Register should not be 
loaded when the device is busy. 

SECTOR REGISTER (SR) - This 8-bit register holds the 
address of the desired sector position. The contents 
of the register are compared with the recorded sector 
number in the ID field during disk Read or Write 
operations. The Sector Register contents can be loaded 
from or transferred to the DAL. This register should 
not be loaded when the device is busy. 

COMMAND REGISTER (CR) - This 8-bit register holds the 
command presently being executed. This register should 
not be loaded when the device is busy unless the new 
command is a force interrupt. The command register can 
be loaded from the DAL, but not read onto the DAL. 
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STATUS REGISTER (STR) - This 8-bit register holds device 
Status information. The meaning of the Status bits is a 
function of the type of command previously executed. This 
register can be read onto the DAL, but not loaded from the 
DAL. 


CRC LOGIC - This logic is used to check or to generate the 
16-bit Cyclic Redundancy Check (CRC). The polynominal is: 

16 12 5 

G (x) = x +x + x +1 


The CRC includes all information starting with 
mark and up to the CRC characters. The CRC 
present to ones prior to data being shifted 
circuit. 


the address 
register is 
through the 


ARITHMETIC/LOGIC UNIT (ALU) - The ALU is a serial 
comparator, incrementer, and decreir,enter and is used for 
register modification and comparisons with the disk recorded 
ID field. 


TIMING AND CONTROL - All computer and Floppy Disk Interface 
controls are generated through this logic. The internal 
device timing is generated from an external crystal clock. 

The FD1791/3 has 2 different modes of operation according to 
the state of DDEN. When DDEN = 0, double density (MFD) is 
assumed. When DDEN = 1, single density (FM) is assumed. 

AM DETECTOR - The address mark detector detects ID, data and 
index address marks during read and write operations. 

Whenever a Read or Write command (Type II or III) is 
received the FD179X samples the Ready input. If this input 
is logic low the command is not executed and an interrupt is 
generated. All type I commands are performed regardless of 
the state of the Ready input. Also, whenever a Type II or 
III command is received, the TG43 signal output is updated. 


PROCESSOR INTERFACE 

The interface to the processor is accomplished through the 
8 Data Access Lines (DAL) and associated control signals. 
The DAL are used to transfer Data, Status, and Control words 
out of, or into the FD1793. The DAL are 3 state buffers 
that are enabled as output drivers when Chip Select (CS) and 
Read Enable (RE) are active (low logic state) or act as 
input receivers when CS and Write Enable (WE) are active. 
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When transfer of data with the Floppy Disk Controller is 
required by the host processor, the device address is 
decoded and CS is made low. The address bits A1 and AO, 
combined with the signals RE during a Read operation or WE 
during a Write operation are interpreted as selecting the 
following registers: 

A1-A0 READ (RE) WRITE (WE) 


0 0 
0 1 
1 0 
1 1 


Status Register 
Track Register 
Sector Register 
Data Register 


Command Register 
Track Register 
Sector Register 
Data Register 


During Direct Memory Access (DMA) types of data transfers 
between the Data Register of the FD179X and the processor, 
the Data Request (DRQ) output is used in Data Transfer 
control. This signal also appears as status bit 1 during 
Read and Write operations. 


On Disk Read operations the Data Request is activated (set 
high) when an assembled serial input byte is transferred in 
parallel to the Data Register. This bit is cleared "when the 
Data Register is read after 1 or more characters are lost, 
by having new data transferred into the register prior to 
processor readout, the Lost Data bit is set in the Status 
Register. The Read operation continues until the end of 
sector is reached. 


On Disk Write operations the Data Request is activated when 
the Data Register transfers its contents to the Data Shift 
Register, and requires a new data byte. It is reset when 
the Data Register is loaded with new data by the processor. 
If new data is not loaded at the time the next serial byte 
is required by the Floppy Disk, a byte of zeroes is written 
on the diskette and the Lost Data bit is set in the Status 
Register. 

At the completion of every command an INTRQ is generated. 
INTRO is reset by either reading the status register or by 
loading the command register with a new’ command. In 
addition, INTRQ is generated if a Force interrupt command 
condition is met. 
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FLOPPY DISK INTERFACE 


The 1793 has 2 modes of operation according to the state of 
DDEN (Pin 37). When DDEN = 1, single density is selected. 
In either case, the CLK input (Pin 24) is at 2 MHz. 
However, when interfacing with the mini-floppy, the CLK 
input is set at 1 MHz for both single density and double 
density. When the clock is at 2 MHz, the stepping rates of 
3, 6, 10, and 15 ms are obtainable. When CLK equals 1 MHz 
these times are doubled. 


DISK READ OPERATIONS 

Sector lengths of 12S, 256, 512 or 1024 are obtainable in 
either FM or MFM formats. For FM, DDEN should be placed to 
logical "1". For MFM formats, DDEN should be placed to a 
logical "0". Sector lengths are determined at format time 
by a special byte in the "ID" field. If this sector length 
byte in the ID field is zero, then the sector length is 128 
bytes. If 01 then 256 bytes. If 02, then 512 bytes. If 
03, then the sector length is 1024 bytes. The number of 
sectors per track as far as the FD179 is concerned can be 
from 1 to 255 sectors. The number of tracks as far as the 
FD179 is concerned is from 0 to 255 tracks. For IBM 3740 
compatibility, sector lengths are 128 bytes with 26 sectors 
per track. For System 34 compatibility (MFM), sector 
lengths are 256 bytes/sector with 26 sectors/track; or 
lengths of 1024 bytes/sector with 8 sectors/track. (See 
Sector Length Table) 

For read operations, the FD1793 requires RAW READ Data (Pin 
27) signal which is a 250 ns pulse per flux transition and a 
Read Clock (RCLK) signal to indicate flux transition 
spacings. The RCLK (Pin 26) signal is provided by some 
drives but if not it may be derived externally by Phase lock 
loops, one shots, or counter techniques. In addition, a 
Read Gate Signal is provided as an output (Pin 25) which can 
be used to inform phase lock loops when to acquire 
synchronizatin. When reading from the media in FM, RG is 
made true when 2 bytes of zeroes are detected. The FD1793 
must find an address mark within the next 10 bytes; 
otherwise RG is reset and the search for 2 bytes of zeroes 
begins all over again. If an address mark is found within 
10 bytes, RG remains true as long as the FD1793 is deriving 
any useful information from the data stream. Similarly for 
MFM, RG is made active when 4 bytes of "00" or "FF" are 
detected. The FD1793 must find an address mark within the 
next 16 bytes, otherwise RG is reset and search resumes. 
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During read operations (WG = 0), the VFOE (Pin 33) is 
provided for phase lock loop synchronization. VFOE will go 
active when: 

(a) Both I-ILT and HLD are True 

(b) Setting Time, if programmed, has expired 

(c) The 1793 is inspecting data off the disk 

If WF/VFOE is not used, leave open or tie to a 10K resistor 
to + 5 . 


DISK WRITE OPERATION 

When writing is to take place on the diskette the Write Gate 
(WG) output is activated, allowing current to flow into the 
Read/Write head. As a precaution to erroneous writing the 
first data byte must be loaded into the Data Register in 
response to a Data Request from the FD1793 before the Write 
Gate signal can be activated. 

Writing is inhibited when the Write Protect input is a logic 
1 ow, in 'which case any Write command is immediately 
terminated, an interrupt is generated and the Write Protect 
status bit is set. The Write Fault input, when activated, 
signifies a writing fault condition detected in disk drive 
electronics such as failure to detect write current flow 
when the Write Gate is activated. On detection of this 
fault the FD1793 terminates the current command, and sets 
the Write Fault bit (bit 5) in the Status Word. The Write 
Fault input should be made inactive when the Write Gate 
output becomes inactive. 

For write operations, the FD1793 provides Write Gate (Pin 
30) and Write Data (Pin 31) outputs. Write data consists of 
a series of 500 ns pulses in FM (DDEN = 1) and 250 ns pulses 
in MFM (DDEN = 0). Write Data provides the unique address 
marks in both formats. 

Also during write, 2 additional signals are provided for 
write precompensation. These are EARLY (Pin 17) and LATE 
(Pin 18). EARLY is active true when the WD pulse appearing 
on (Pin 30) is to be written early. LATE is active true when 
the WD pulse is to be written LATE. If both EARLY and LATE 
are low when the WD pulse is present, the WD pulse is to be 
written at nominal. Since write precompensation values vary 
from disk manufacturer to disk manufacturer, the actual 
value is determined by several 1 shots or delay lines which 
are located external to the FD1793. The write 
precompensation signals EARLY and LATE are valid for the 
duration of WD in both FM and MFM formats. 
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WRITE PRECOMPENSATION 


Write precompensation (which counteracts the 
flux transitions are placed close together 
cramped inside tracks) is available to the 
tracks that he feels necessary. 


drifting' when 
on the more 
user on any 


STATUS REGISTER SUMMARY 


BIT 

ALL TYPE 1 

READ 

READ 


COMMANDS 

ADDRESS 

SECTOR 

S 7 

Not Ready 

Not Ready 

Not Ready 

S 6 

Write Protect 

0 

0 

S 5 

Head Loaded 

0 

Record Type 

S4 

Seek Error 

RNF 

RNF 

S3 

CRC Error 

CRC Error 

CRC Error 

S 2 

Track 0 

Lost Data 

Lost Data 

SI 

Index 

DRQ 

DRQ 

SO 

Busy 

Busy 

Busy 

BIT 

READ 

WRITE 

WRITE 


TRACK 

SECTOR 

TRACK 

S 7 

Not Ready 

Not Ready 

Not Ready 

S 6 

0 

Write 

Write 



Protect 

Protect 

S 5 

0 

Write Fault 

Write Fault 

S 4 

0 

RNF 

0 

S3 

0 

CRC Error 

0 

S2 

Lost Data 

Lost Data 

Lost Data 

SI 

DRQ 

DRQ 

DRQ 

SO 

Busy 

Busy 

Busy 
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STATUS FOR TYPE 1 COMMANDS 


BIT NAME MEANING 


S7 NOT READY This bit when set indicates the drive 

is not ready. When reset it indicates 
that the drive is ready. This bit is 
an inverted copy of the Ready input and 
'ored' with MR. The Type II and III 
commands will not execute unless the 
logically 'ored' with MR. 


S6 PROTECTED When set, indicates Write Protect is 

activated. This bit is an inverted copy 
of WRPT input. 


S5 HEAD When set, it indicates the head is 

LOADED loaded and engaged. This bit is a 

logical "and" of HLD and HLT signals. 


SEEK ERROR When set, the desired track was not 
verified. This bit is reset to 0 when 
updated. 


S3 CRC ERROR CRC encountered in ID field. 


S2 TRACK 00 When set, indicates Read/Write head is 

positioned to Track 0. This bit is an 
inverted copy of the TR00 input. 


SI 

INDEX 

When 

set, indicates 

index mark 

detected 



from 

drive. This 

bit 

is an 

inverted 



copy 

of the IP input 

• 



so 

BUSY 

When 

set command is 

in 

progress 

When 



reset 

no command is 

in 

progress 

• 
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STATUS FOR TYPE II AND III COMMANDS 


BIT NAME 


MEANING 


S7 NOT READY 


This bit when set indicates the drive is 
not ready. When reset, it indicates 
that the drive is ready. This bit is an 
inverted copy of the Ready input and 
'ored ' with MR. The Type II and III 
commands will not execute unless the 
drive is ready. 


S6 WRITE 
PROTECT 


On Read Record: Not used. On Read 
Track: Not used. On any Write: It 

indicates a Write Protect. This bit is 
reset whenupdated. 


S5 RECORD 

TYPE/WRITE 

FAULT 


On Read Record: It indicates the 
record-type code from data field address 
mark. 1 = Deleted Data Mark. 0 = Data 
Mark. On any Write: It indicates a 
Write Fault. This bit is reset when 
updated. 


S4 RECORD NOT 
FOUND (RNF) 


S3 CRC ERROR 


S2 LOST DATA 


When set, it indicates that the desired 
track, sector, or side were not found. 
This bit is reset when updated. 

If S4 is set, an error is found in 
one or more ID fields; otherwise it 
indicates error in data field. This bit 
is reset when updated. 

When set, it indicates the computer did 
not respond to DRQ in one byte time. 

This bit is reset to zero when updated. 


SI DATA 

REQUEST 


SO BUSY 


This bit is a copy of the DRQ output. 
When set, it indicates the DR is full on 
a Read Operation or the DR is empty on a 
Write operation. This bit is reset to 
zero when updated. 

When set, command is under execution. 
When reset, no command is under 
execution. 
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CHAPTER 2 


INPUT/OUTPUT SPECIFICATION 


2.1 LIST OF CONNECTORS 


PIN NAME 

SPECIFICATION 

1. Composite Video 

Output 

RCA 2 pins connector 

2. RF Modulated Signal 

RCA 2 pins connector 

Cassette 

DIN 8 pins connector 
(DIN-45326) 

I/O Port 

AMP 9 pins connector 

Printer 

Amphenol 14 pins con- 
connector 

Cartridge Bus 

2.54 pace, 50 pins DGE 
connector for system 
expansion 

Audio 

RCA 2 pins connector 
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2.2 CASSETTE INTERFACE 


- INPUT 

(To Computer) 

From earphone terminal of 
tape recorder (white) 

- OUTPUT 

(From 

Computer) 

To microphone terminal of 
tape recorder (red) 

- SYNCHRONIZATION 

Asynchronous 

- BAUD 

RATE 


1200 Baud (1200Hz - 1 wave 
M 0", 2400Hz - 2 waves "1") 
2400 Baud (2400Hz - 1 wave 
"0", 4 80 0Hz - 2 v/aves "1") 
(Tape recorder may have to 
be specified by maker when 
used 2400 Baud because it 
depends on cassette recorder 
quality.) 

- MODULATION 


FSK 

- REMOTE 

MOTOR 

CONTROL 

Yes (Block) 

- CONNECTOR 


DIN 45326 (8 pins) 

- TABLE 

OF SIGNAL PINS 



PIN 

NO. 

SIGNAL 

NAME 

DIRECTION 

PIN CONNECTION 

1 

GND 

— 


2 

GND 

— 

3 

GND 

— 

(<D ®\ 

® 

V® ©/ 

4 

CMTOUT 

OUTPUT 

5 

CMTIN 

INPUT 

6 

REM + 

OUTPUT 

7 

REM - 

OUTPUT 


8 

GND 

— 


PAGE 2-2 













2.3 INPUT/OUTPUT PORTS 


- SPECIFICATION 

- INPUT/OUTPUT 

- LOGIC 

- LEVEL 

- CONNECTOR 

- LIST OF PINS 


8-bit parallel 

Input 4 bit, output 1 bit, 
bidirectional 2 bit per port 

Active high 

TTL 

AMP 9 pins compatible 


PIN 

NO. 

SIGNAL 

NAME 

DIRECTION 

PIN CONNECTION 

1 

FWD 

INPUT 


2 

BACK 

INPUT 

3 

LEFT 

INPUT 

4 

RIGHT 

INPUT 

■ 

5 

+ 5V* 

— 

6 

TRG 1 

INPUT/ 

OUTPUT 

7 

TRG 2 

INPUT/ 

OUTPUT 


O 

OUTPUT 

OUTPUT 

9 

GND 

— 


* Current capacity is 50mA 
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2.4 PRINTER INTERFACE 


- SPECIFICATION 8-bit parallel 

(modified centronics type) 

- LEVEL TTL 

- CHARACTER CODE Same to MSX display code 

- CONNECTOR AMP 14 pins compatible 

- LIST OF PINS 
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2.5.2 CARTRIDGE 


- LIST OF SIGNAL PINS 


PIN 

NO. 

NAME 

I/O* 

PIN 

NO. 

NAME 

I/O 

1 

CS1 

0 

2 

CS2 

O 

3 

CS12 

0 

4 

SLTSL 

O 

5 

RESERVED # 

- 

6 

RFSH 

0 

7 

WAIT % 

T 

± 

8 

INT % 

I 

9 

Ml 

0 

10 

3USDIR 

I 

11 

IORQ 

0 

12 

MERQ 

O 

13 

WR 

0 

14 

RD 

O 

15 

RESET 

0 

16 

RESERVED # 

- 

17 

A9 

0 

18 

Al 5 

0 

19 

All 

0 

20 

A10 

0 

21 

A7 

0 

22 

A6 

0 

23 

A12 

0 

2 4 

A8 

0 

25 

A14 

0 

26 

Al 3 

0 

27 

Al 

0 

28 

A0 

0 

29 

A3 

0 

30 

A2 

0 

31 

A5 

0 

32 

A4 

0 

33 

D1 

I/O 

34 

DO 

I/O 

35 

D3 

I/O 

35 

D2 

I/O 

37 

D5 

I/O 

38 

D4 

I/O 

39 

D7 

I/O 

40 

D6 

I/O 

41 

GND 

- 

42 

CLOCK 

0 

43 

GND 

- 

44 

SW1 

- 

45 

+ 5V 

- 

46 

SW2 

- 

47 

+ 5V 

- 

48 

+ 12V 

- 

49 

SOUNDIN 

I 

50 

-12V 

- 


* The direction of Input/Output is based on 
basic unit side. 

# Reserved PIN must not be used. 

% OPEN COLLECTOR output 
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SIGNAL PIN ILLUSTRATION 


PIN NO. 

NAME 

DESCRIPTION 

1 

csl % 

ROM 4000-7FFF selected signal 

2 

CS 2 % 

ROM 8000-BFFF selected signal 

3 

CS12 % 

ROM 4000-BFFF selected signal 
(for 256K Bit ROM) 

4 

SLTSL 

Slot select signal 

5 

RESERVED 

For future use only. Do not 
use this pin. 

6 

RFSH 

Refresh signal 

7 

WAIT 

Wait signal to CPU 

8 

INT 

Interrupt request signal 

9 

Ml 

Fetch cycle signal of CPU 

10 

BUSDIR 

This signal controlled the 
direction of external data 
bus buffer when the cartridge 
is selected. It is low level 
when the data is sent by the 
cartridge. 

11 

IORQ 

I/O request signal 

12 

MERQ 

Memory request signal 

13 

WR 

Write signal 

14 

RD 

Read signal 

15 

RESET 

System reset signal 

16 

RESERVED 

For future use only. Do not 
use this pin. 

17-32 

A0-A15 

Address bus 

33-40 

D0-D7 

Data bus 

41 

GND 

Ground 

42 

CLOCK 

CPU clock 3.579MHz 

43 

GND 

Ground 

44, 46 

SW1, SW2 

Insert/remove detect for 
protection 

45,47 

+ 5V 

+5V power supply 

4 0 

+ 12V 

+12V power supply 

49 

SOUNDIN 

Sound input (-5dBm) 

50 

-12V 

-12V power supply 


Note that CS signals imply memory request and read 
signa1 
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2.5.3 CONDITIONAL OF CARTRIDGE CONNECTION 


Fan-in, fan-out (LS-TTL load) 
Data and Address bus 


Basic unit ^ 
side 


> 


below 2 
(fan-in) ^- 


above 5 

< - 


above l/slot 
(fan-out) -> 


below 1 

- } 


Control signals 


above 2/slot 

- } 

(fan-out) 


below 2 

- > 

(fan-in) 


Voltage level TTL level 


2.5.4 POWER CAPACITY 

+ 5V 300mA/Slot 
+12V 50mA 
-12V 50mA 


Cartridge 

side 


(fan-out) 


(fan-in) 
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2.6 SOUND 


- LSI 

- OCTAVE 

- SOUND EFFECT 

- SOFTWARE SOUND 
OUTPUT 

- OUTPUT LEVEL 

- CONNECTOR 


AY-3-8910 compatible 
8 octave (3 voices output) 
Yes 

1 bit from output port 

-5dBm (If system has output 
connector) 

RCA 2 pins (If system has 
audio output connector) 
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2.7 SVI-728 EXPANSION MODULE INTERFACE 

AND GAME SLOT SIGNAL DESCRIPTION 


PIN NO. 

NAME 

DESCRIPTION 

1 

CS 1 

ROM 4000 - 7FFF select signal 

2 

CS 2 

ROM 8000 - BFFF select signal 

3 

CS 12 

ROM 4000 - BFFF select signal 

4 

SLTSL 

Slot selected signal. Fixed 
select signal for each slot. 

5 


Reserved for future use only 

7 

WAIT 

Wait signal to CPU 

8 

INT 

Interrupt request signal 

9 

M 1 

Fetch cycle signal of CPU 

10 

BUSDIR 

This signal controls the 
direction of external data bus 
buffer when the cartridge is 
selected. It is 1os level when 
the data is sent by the cartridge. 

11 

IORQ 

I/O request signal 

12 

MERQ 

Memory request signal 

13 

WR 

Write signal 

14 

RD 

Read signal 

15 

RESET 

System reset signal 

16 


Reserved for future use only 

17-32 

A0-A15 

Address bus 

33-40 

D0-D7 

Data bus 

41 

GND 

Ground 

42 

CLOCK 

CPU clock 3.579MHz 

4 3 

GND 

Ground 

44,46 

SW1,SW2 

Insert/remove protect 

45,47 

+ 5V 

+5V power supply 

48 

+ 12V 

+12V power supply 

49 


SUNDIN Sound input (-5dbm) 

50 

-12V 

-12V power supply 
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2.8 KEYBOARD 


Layout : Alphanumerical: ASCII 

standard 


Scanning : Software scanning 

Number of keys : 90 

Matrix diagram : 



MSX international version 1:1 keyboard matrix 
(k) Keys in numerical key pad 




2 

3 i 


3 

5 

i 

3 

) 1 

0 1 

1 1 

2 1 

3 1 

4 1 

5 1 

6 1 

7 1 

8 1 

9 2 

0 2 

1 
























oo r- m in ^ m in 

XXXXXXXXXX X X X X X X 


Y6 MODIFICATION 


X4 X2 XO 

(CODE) (GRAPH) (SHIFT) 



o 

X 


(/} > Q 

Oi in 'Z, 
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i 



STANDARD KEYBOARD LAYOUT 


KEYBOARD LAYOUT 






STANDARD KEYBOARD LAYOU~ 
WITH SHIFT KEY PRESSED 












































PAGE 



























































PAGE 


STANDARD KEYBOARD LAYOUT 
WITH GRAPH KEYS PRESSED 


NJ 

I 

h - 1 

Un 
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2 


F9 


INS 

PASTE 


F10 


JL 





H- 


^□U 






© 


M 


samciaaffls 


SHIFT 



□ □E 



;< 


SHIFT 


GRAPHI 


CIS^HM 

COPY 



SELECT! 



na 

/ 


■Era 


IBB 

IBB 

IS 


i_i 

® & 

B 


STANDARD KEYBOARD LAYOUT 
WITH SHIFT & GRAPH KEYS PRESSED 























i F7 F8 F9 

F10 


i Pt qf £ ¥ 

r Q ^ 



E 7T $ i 

a z 

■ ■ « ■ • • 

A 0 U 

A fE T 0 0 IJ 


SHIFT 

N A 6 SHIFT 


CODE 


CLS/HM 

f 

INS 

S&ECT 

COPY 

1 

PASTE 

- 

1 

-* 

/ 


r 

Q 

* 

e| 

¥ 


4* 

■ 

1 

Pt 

qri 

1 

A 

0 

A' 


emth 


STANDARD KEYBOARD LAYOUT 
WITH SHIFT & CODE KEYS PRESSED 



CHAPTER 3 


MEMORY SYSTEM 

3.1 MEMORY MAP 


Following is the memory map for SVI-72S computer. 


FFFF 
CO 0 0 
8000 


4000 

0000 


3 








" 

2 









1 


3 2 K 
ROM 

L 




3ASIC 

EXPAN¬ 

SION 


DISK 

SOFT¬ 

WARE 

0 








CPU 

Memory 

0 

System 

1 

Slot 

2 

S1 ot 

3 

Slot 


for 


slot for for 


system 


RAM 


game expansion 

cartridge 


MSX BASIC uses the largest available RAM area that 
is installed from FFFF to 8000 contagious for its 
system working RAM area. This can be placed on any 
slots including expanded slots. 

Slot select register, which is the port A of 8255, 
maps physical memory space to the logical CPU memory 
space in 15K bytes unit (page). 
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For example, following value in slot select register 
allocates page 0 and 1 from slot 0, page 2 from slot 
2 and page 3 from slot 0. 

MSB -76 54 32 10- LSB 



The physical memory is always allocated to same 
memory page in the CPU address space. It is not 
possible to allocate to different page like page 3 
of slot 3 to page 0 of CPU memory space. 

NOTES: The meaning of "slot" does not imply that is must 
has connector for cartridge, however, the slot for 
cartridge must have connector, of course. Refer to 
APPENDIX B I/O INTERFACE. 
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3.2 I/O MAP 


I/O ADDRESS DEVICE 


FF 


BO 


AS 


AO 


98 


90 


SO 


78 


00 


PPI 


PSG 

VDP 

(*) 


(**) 


ISO 

OLUMN 

DISPLAY 



I/O 

RW 

DESCRIPTION 

REMARK 

ADR 




&HA8 

W 

PORT A DATA WRITE 

8255A 


R 

PORT A DATA READ 

COMPA¬ 

TIBLE 

&HA9 

W 

PORT B DATA WRITE 



R 

PORT B DATA READ 


&HAA 

W 

PORT C DATA WRITE 



R 

PORT C DATA READ 


&HAB 

W 

MODE SET 


&HA0 

W 

ADDRESS LATCH 

AY-3-8910 

&HA1 

W 

DATA WRITE 

COMPA- 

&HA2 

R 

DATA READ 

TIBLE 

&H9 8 

W 

V-RAM DATA WRITE 

9918A 


R 

V-RAM DATA READ 

COMPA¬ 

TIBLE 

&H99 

W 

COMMAND, 

ADDRESS SET 



R 

STATUS READ 


&H90 

W 

STROBE OUTPUT (b0) 

LATCH OUT- 


R 

STATUS INPUT (bl) 

PUT BUSY 

' 1 ' 

&H91 

W 

PRINT DATA 

LATCH OUT¬ 
PUT 

&H8 9 

R 

TONE DIAL DATA PORT 


&H8 8 

R 

MODEM CONTROL PORT 


&H80 

W 

DATA WRITE 

I-8251A 


R 

DATA READ 

COMPA¬ 

TIBLE 

&H81 

W 

COMMAND/MODE SET 



R 

STATUS READ 


&H78 

R 

ADDRESS LATCH 

OF 6845 (CRT 
CONTROLLER) 


&H79 

R/W 

DATA READ/WRITE OF 
6845 
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I/O address 80 - FF are assigned for system usage. The 
empty area are reserved for system use. 

Although these addresses are defined here, any software 
should not access those devices directly through the 
addresses listed above. Every access to the I/O must be 
done through the BIOS calls. This is because to keep 
every software independent from the hardware difference. 

Only exception is the access to VDP. Location 5 and 7 of 
MSX system ROM contains read and write address of VDP 
register. Those softwares that have to access VDP very 
quickly may access VDP directly through those addresses 
stored in ROM. 

NOTE: (*) PRINTER 
(**) RS-232C 
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3.3 PPI BIT ASSIGNMENT 


PORT 

BIT 

I/O 

SIGNAL 

NAME 

DESCRIPTION 

A 

0 

/ 


CSOL 

0000 - 3FFF address slot 


1 



CSOH 

select signal 


2 



CS1L 

4000 - 7FFF address slot 


3 



CS1H 

select signal 



r\ 






J 




4 



CS2L 

8000 - BFFF address slot 


5 



CS2H 

select signal 


6 



CS3L 

C000 - FFFF address slot 


7 

\ 

/ 

CS3H 

select signal 

B 

0 




Keyboard return signal 


1 

i 




7 





C 

0 


N 

KBO 

Keyboard scan signal 


1 



KB1 



2 



KB2 



3 



KB 3 



4 

c 

) 

CASON 

Cassette control signal 






(L-ON) 


5 



CASW 

Cassette write signal 


6 



CAPS 

CAPS lamp signal 






("L" — ON) 


7 

> 

_ 

/ 

SOUND 

Sound output by software 
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3.4 PSG BIT ASSIGNMENT 


PORT 

BIT 

I/O 

CONNECTOR 

PIN NO. 

SIGNALS FOR 
JOYSTICK 

A 

0 


J3-1 

PIN 






J4-1 

PIN* 

#2 

FWD2 


1 


J3-2 

PIN 

#1 

BACK1 




J4-2 

PIN* 

#2 

BACK 2 


2 


J3-3 

PIN 

#1 

LEFT1 




J4-3 

PIN* 

#2 

LEFT 2 


3 


J 3 - 4 

PIN 

#1 

RIGHT1 




J4-4 

PIN* 

#2 

RIGHT2 


4 


J3-6 

PIN 

#1 

TRGAl 




J4-6 

PIN* 

#2 

TRGA2 


5 


J3-7 

PIN 

#1 

TRGB1 




J4-7 

PIN* 

#2 

TRGB2 


6 







7 


CSAR 

(CASSETTE 

TAPE R 

EAD) 

B 

0 


J3-6 

PIN 

#3 



1 


J3-7 

PIN 

#3 

"H" LEVEL 


2 


J4-6 

PIN* 

#3 



3 


J4-7 

PIN* 

#3 



4 


J3-8 

PIN 




5 


J4-8 

PIN* 




6 


PORT 

A (INPUT 

SELECT) 



7 






__ 


__ 

— 





#1 

Available 
JOYSTICK 1 

when 

bit 6 of 

port B is low 

used by 

#2 

Available 
JOYSTICK 2 

when 

bit 6 of 

port B is high 

used by 

#3 

Make the 
Tied an 
(Refer to 

"H" level, when 
open collector 
APPENDIX C-l) 

used as an output port, 
buffer to the output. 


Remark PIN5 +5V 

PIN9 GND 

On the minimum system, signals are not connected to 
J 4 
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3.5 


I/O MAPPING OF MSX DRIVE 


I/O 

ADDRESS 

R/W 

DESCRIPTION 

7FB8 

w 

Command port of 1793 

7FB8 

R 

Status port of 1793 

7FB9 

R/W 

Track register of 1793 

7FBA 

R/W 

Sector register of 1793 

7FBB 

R/W 

Data register of 1793 

7FBC 

R 

(MSB) Bit 7 - interrupt of 1793 
(1 for interrupt) 

Bit 6 - data request of 1793 
(0 for request) 

7FBC 

7FBE 

7FBF 

W 

Bit 3 - motor on (1 for ON) 

Bit 2 - side select 

(0 for side 0) 

(LSB) Bit 0 - drive enable 

(1 for ENABLE) 

Software switch to turn on CP/M, 
boot ROM and turn off MSX DOS ROM. 
Software switch to turn off CP/M, 
boot ROM and turn on MSX DOS ROM. 
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CHAPTER 4 


SVI-7 2 S PERIPHERALS 


4.1 SVI-707 MSX DISK DRIVE (320K) 

SVI-707 MSX Disk Drive (320K) is your gateway into the 
expanding universe of MSX computer software and 
programming tools. It is very useful as an external 
memory unit because of its large memory capacity and 
high access speed. 

The 5.25" double-sided, double density disk drive 
provides 320K formatted memory capacity to utilize disk 
BASIC, most current CP/M, MSX DOS. The built-in disk 
drive controller allows it to hook up directly to the 
computer. 

With a 13K spooler buffer when running in CP/M mode, it 
can read/write Kaypro II, Osborne I, Bondwell 12/14, 
and all single or double-sided disks formatted for the 
SVI-328. 


SPECIFICATION 
Drive Unit 
Floppy Diskette 

Memory Capacity 

- Unformatted 

- Formatted 

Disk Operating System 

Rotational Speed 
Disk Format 


Single 

- Double sided 

- Double density 

- Soft sectored 5.25" diskette 


50OK bytes 
326K bytes 

- MSX DOS 

- CP/M DOS 

300 rpm 
CP/M 

40 tracks/side 
17 sectors/track 

- 256 bytes/sector 

MSX DOS 

40 tracks/side 
9 sectors/track 

- 512 bytes/sector 
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Access Time : - Track-to-track 26 msec 

- Setting time 20 msec 

- Motor start time 350 msec 


Recording Density 

: 5536 bpi 


Track Density 

: 48 tpi 


Encoding Method 

: MFM 


Power Source 

: 110V/220V 

(Separate 

power supply) 

Humidity 

: 20% - 80% 


Dimensions 

: 16 2 (VI) x 

240 (D) x 63 (H) 


For trouble shooting, please refer to Service & Technical 
Manual for Disk Drive of SVI-707 - MSX Disk Drive. 
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4.2 SVI-727 MSX 80 COLUMN VIDEO CARTRIDGE 


SVI-727 MSX 80 Column Video Cartridge allows you to 
switch the video display from 40 column to CO column. 
The cartridge is MSX compatible, you can use it with 
the SVI-723 or other MSX computer. 

With this cartridge, any sophisticated CP/M programmes 
already available on the market can be run on your 
computer. 


SPECIFICATION 

Character 

Display Forarnt 
Video Output 
Power Consumption 

Dimensions (mm) 


- 7 x 9 

dot matrix with 2 

blank dots 

between each 

character 


- 12 8 

ASCII 

character 

set with 

inver 

se characters 



80 column x 24 row 

composite video 2V p-p 

+ 5V 300mA 
+ 12V 50mA 

170 (L) x 123 (W) x 32 (D) 


Specirications for product inprovement are subject to change 
without notice. 
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4.3 SVI-737 MSX 300 BAUD MODEM WITH RS-232 INTERFACE 


SVI-737 MSX 300 Baud Modem with RS-232 is a modem plus 
built-in RS-232 interface. 

The Modem which is BELL 103 compatible, can be directly 
coupled to telephone line. Auto-answering and full- 
duplex operation is carried out at 300 bps transmission 
rate. The RS-232 is Electronic Industrial Association 
(EIA) standard with selectable baud rate, word length, 
stop bits and parity bit. 

SVI-737 is MSX compatible, you can connect it to SVI- 
728 or other MSX computer. 


SPECIFICATION 


Modem 


Standard 

; 

CCITT V2.1 

StcinclcLITG 


Data Rate 

• 

300 baud 




Communication Mode 

• 

Asynchronou 

s , full- 

-duple 


Telephone Line Interface 

: 

FCC approv 

ed (pending) 

di 



connection 

to 600 ohms 



inpedence 




Modulation 

: 

Frequency s 

hift keying ( 

FSK) 

Operation Functions 

: 

Originate - 

manual 





Answer 

manua1/automatic 

Transmit Frequencies 

; 

Originate - 

mark 

1270 

Hz 




space 

1070 

Hz 



Answer 

mark 

2 2 2 5 

Hz 




space 

2025 

Hz 

Receive Frequencies 

: 

Origiante - 

mark 

2225 

Hz 




space 

2025 

Hz 



Answer 

mark 

1270 

Hz 




soace 

1070 

Hz 


Receiver Sensitivity 
Transmitter Output Level 


-4 8 dBm 

-9 dBm at 600 ohms line 
impedance 
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RS-232 Interface 


Baud Rate 


Counter Channel Usage 


Power Consumption 


Dimensions (mm) 


50 - 19200 bps 

(15 different baud rates) 

CHO - Receive baud rate clock 
CHI - Transmit baud rate clock 
CH2 - Used by application 

(e.g. time out counter) 


+ 5V 250mA 
+ 12V 3 0 mA 

-12V 28mA 

170 (L) x 123 (W) x 32 (D) 


Specifications for product improvement are subject to change 
without notice. 
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4.4 SVI-747 MSX 64K RAM MEMORY CARTRIDGE 


SVI-747 MSX 64K RAM Memory Cartridge provides 
continuous 64K bytes memory to your computer. Since it 
is MSX compatible, it can be connected to SVI-728 or 
other MSX computer. 

With the additional memory capacity, you can run a lot 
of software. It plugs into the cartridge or cartridge 
expansion slots of all MSX computers. It can be used 
as a RAM disk in CP/M system with the SVI-707. 


SPECIFICATION 


Memory : 64K RAM 

Power Consumption : 5V 200mA 

Dimensions (mm) : 170 (L) x 123 (W) x 32 (D) 

N.B. - No additional power supply 

Adapt to game slot of SVI-728 MSX computer 

Provide continuous 64K byte memory for those MSX 
computers which do not have 64K memory built-in 


Specifications for product improvement are subject to change 
without notice. 
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4.5 SVI-757 MSX RS-232 INTERFACE CARTRIDGE 


SVI-757 MSX RS-232 Interface Cartridge provides 
Electronic Industrial Association (EIA) standard for 
data communication between your computer and external 
equipment. 


With the installed cartridge, your computer can link up 
with another computer, modem, teletype equipment or 
printer etc. Since the cartridge is MSX compatible, 
you can connect it to the SVI-728 or other MSX 
computer. 


SPECIFICATION 

Baud Rate 


Counter Channel Usage 


Power Consumption 


Dimensions (mm) 


50 - 19200 bps 

(15 different baud rate) 

CHO - Receive baud rate clock 
CHI - Transmit baud rate clock 
CH2 - Used by application 

(e.g. time out counter) 

+ 5V 250mA 

+ 12V 25mA 

- 12V 28mA 

170 (L) x 123 (W) x 32 (D) 


4.6 SVI-767 MSX DATA CASSETTE 

The SVI-767 is an inexpensive device that uses ordinary 
cassette tape to add storage and retrieval capability 
to the computer system. The built-in Automatic Level 
Control (ALC) ensures reliable and high quality 
recording. Tape counter, LED indicator and auto-stop 
are standard features. 


Specifications for product improvement are subject to 
change without notice. 
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4.7 SVI-709 NETWORK INTERFACE CARD 


This cartridge transforms your computer into a station 
in the SVI-609 Local Area Network. These stations are 
given access to the mass-storage and rapid printing 
resources of the SVI-609. Each station can make use of 
a portion of the SVI-609's lOM-byte hard disk for its 
own file storage, and all stations can share a common 
storage area, printer spooler, and software library. 


4.8 SVI-101 MSX JOYSTICK 

The SVI-101 MSX Joystick has 2 separate fire buttons 
for the many new games taht require 2 buttons to play. 
An improvement of the original award-winning 
"QuickShot" design, the SVI-101 enhances the excitement 
and arcade flavour of your game play. It's a sure 
winner! 


SVI-102 MSX JOYSTICK 

The SVI-102 MSX Joystick is the upgraded model of the 
original QuickShot. It has a locking auto fire switch 
and dual fire buttons. Top fire button is an extra 
large, curving back towards rear of joystick to give 
more comfortable and more fun. 


Specifications for product improvement are subject to change 
without notice. 
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Figure 5-2 Location of Channel Switch, Power Socket 
and Power Switch of SVI-728 


A. Channel Switch* C. Power Switch 

B. Power Socket 

* Available for some countries only. 


5.1 General Caution 

(1) Be very careful about mixing screws. There are 2 
types of screws; self-tap and machine screw. If 
wrong size or type of screws are used perrnanment, 
damage to both the screws and the plastic housing 
may results. 

(2) Never tighten the screws too tight, this will 
stripe the plastic housings for the self-tap 
screws. 

(3) Be very careful 'with the Fie;: Cable; never fold 
them. 

(4) Use soft-padding 'when turning the Console bottom 
up, in order to prevent damage to the plastic 
surfaces. 

(5) Static control precautions must be used when 
handling any Printed Circuit Board. 
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'6) Never switch on the power 'when the Heat Sink Plate 
is removed, this will cause damage to IC T10 and 
to IC T5 . 

’7) Make sure that the computer is free from all 
external cables before starting the disassembling 
procedure. 


KEYBOARD AND PCS ACCESS 

(1) Turn the Console bottom up. 

(2) Loosen and remove 6 self-tap screws from the 
Bottom Housing (See figure 5-3). 


Figure 5-3 Location of Screws on Bottom Housing 

3) Turn the Console up right again. 

4) With the ront of the Console facing you, carefully 
lift up the Keyboard and flip it over towards you. 
(See Figure 5-4) 

5) In some countries, a metal shielding cover is 
required. It can be removed by loosening the 
self-tap screws found on it. 
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Figure 5-4 Internal Components of SVI-728 


A. 

Keyboard PCB 


E . 

Video and Power Board 

B. 

Flex Cable 


F . 

Flex Cable 

C . 

Heat Sink Plate 


G. 

Logic Board 

D. 

Power Transitor (IC 

T10 ) 



5.3 

REASSEMBLE OF THE 

CONSOLE 




(1) Carefully flip the Keyboard up right so that it is 
on top of the Bottom Housing. 

(2) Gently (do not force) lower the Keyboard onto the 
Bottom Housing, until the 2 snap in place 
together. 

(3) Turn the Console up side down. 

(4) Tighten the 6 self-tap screws. (See Figure 5-3) 

(5) Turn the unit right side up again when done. 
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5.4 REMOVAL 


CAUTION 


(1) Loo 
IC 


(2) Car 
the 

(3) Loo 
fig 

(4) Car 








5.5 REINSTALLING OF THE HEAT SINK PLATE 


Reverse the procedures listed in section 5.4. 


5.6 REMOVAL OF VIDEO AND POWER BOARD 


(1) Loosen the 2 self-tap screws on the Heat Sink 
Plate. 

(2) Loosen the 4 machine screws on the Video and Power 
Board. 


(3) Gently lift up the Heat Sink Plate. 

(4) Slide the whole unit to the left until the Power 
Switch is inside the Bottom Housing. 


(5) Rotate the unit 90 degree to the left and insert 
the Heat Sink Plate into one of the window slot 
when doing trouble shooting. (See figure 5-6) 
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5.7 REINSTALLATION OF THE VIDEO AND POWER BOARD 


Reverse the procedures outlined in section 5.6. 


5.G REMOVAL OF THE LOGIC BOARD 

CAUTION: Since the Logic Board and the Video and Power 

Board are linked together by Flex Cable, it 
is advised to remove the two as one unit in 
order to minimize possible damage. 


(1) 

Loosen 
Plate. 

the 2 self-tap screws on the Heat 
(See figure 5-5) 

Sin!: 

(2) 

Loosen 

Power 

figure 

4 and 7 machine screws on the Video 
Board and Loaic Board respectivelv. 

5-5) 

and 

(See 

(3) 

Remove 

behind 

the Ground Connector (which is located 
the Game Slot) from the Logic Board. 

(4) 

Gently 
the 2 

slide the Logic Board to the right 
Joystick Ports are inside the housing. 

unti 1 

(5) 

Lift 
front 
Printe 

up the Logic Board and slide it towards 
of the Console until the clamps for 
r Cable are inside the housing. 

the 

the 

(6) 

S1 ide 
Switch 

the who1e unit to the left, until the 
is inside the housing. 

Power 

(7) 

Gently 

remove the whole until from the housing. 


5.9 REINSTALLATION OF THE LOGIC BOARD 


(1) 

Insert the Power Switch 
their respective slots. 

and the 

Power Socket into 

(2) 

Insert the clamps for 
Printer Port slot. 

the Printer Cable into the 

(3) 

Slide the Joystick Ports into 
slots. 

their respective 

(4) 

Reinstall the Ground 

sc rev;. 

Connector 

and tighten the 
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ard 












5.12 


REMOVAL OF KEYTOPS 


(1) Figure 5-8 shows the cross section of 
Keytop. 


a single 



Figure 5-8 Cross Section of a Single Keytop 


A. Keytop 

B. Key Shaft 

C. Upper Casing 


D. Template 

E. Rubber Spacer 

F. PCB 


( 2 , 


Use a 
force) 
Bar. 


flat head screw driver to gently (do not 
ply off the Keytop except for the Space 


(3) To remove the Space Bar, gently ply at the middle 
of it until it is free from the Key Shaft. 

(4) Free the Hing Rod from the Ring Rod Holders. 

(5) Now the Space Bar can be removed. Be careful not 
to lose the Spring which is attached to the Key 
Shaft. 


5.13 REINSTALLATION OF KEYTOPS 


(1) 

To 

insta 

11 the Space 

Bar , 

position the Spi 


that 

it i 

s inside 

the 

Spr i 

ng Holder. 

(2) 

Snap 

the 

Hing Rod 

into 

the 

Hing Rod Holders. 
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(3) Push the Key Shaft down, and place the Space Bar 
over the Key Shaft. 

(4) Check and make sure that the latches (which are 
white in colour) fall properly into their 
openings. If it does not, then free the Ring Rod 
from the Hing Rod Holders and turned the Spacer 
Bar around and repeat the above procedures. 

(5) Align the Key Shaft with the Space Bar and push 
down at the middle of the Space Bar. 

(6) To reinstall the Keytop, align it with the Key 
Shaft and push down on it. 

(7) Repeat the above step until all the Keytops has 
been reinstalled. 


5.14 DISASSEMBLE OF KEYBOARD ASSEMBLY 


(1) Figure 5-9 shows the 6 levels of the Keyboard 
Assembly. 


Figure 5-9 6 Levels of the Keyboard Assembly 



A . 

Upper Housing 

D. 

Key Shaft 

B . 

Key Tops 

E. 

Rubber Spacer with Silicon Conductor 

C. 

Template 

F. 

Keyboard PCB 
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To disassemble, locate and loosen 25 self-tap 
screws on the Keyboard PCB. (See Figure 5—10) 



Figure 5-10 Location of Screws on Keyboard PCB 

(3) Remove the Keyboard PCB. 

(4) Remove the Rubber Spacer. 

(5) Turn the unit right side up. 

(6) Follow sections 5.12 and 5.13 for removal and 
reinstallation of Keytops and Space Bar. 

5.15 REASSEMBLE OF KEYBOARD ASSEMBLY 

Reverse the procedure listed in section 5.14 for 
reassembling of Keyboard Assembly. 
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CHAPTER 6 


TROUBLE SHOOTING 


This chapter is intended to give an average technicians 
clues in repairing SVI-728 computer system. A quick 
reference table is given in symptom checklist for fast 
repairing needs. A detail step-by-step diagnostic flowchart 
is given in 6.3 for full system check. A test cartridge is 
needed for diagnosis .to perform. 


6.1 SWAP OUT PROCEDURE 

At many places in the diagnostic flowcharts or symptom 
checklist, a chip or a number of chips has to "swap- 
out" in particular order. The "swap-out" instruction 
means that you should replace the indicated components 
(one at a time) with a known good component of the same 
type. The SVI-728 should then be tested with the new, 
known-good component in place to see 'whether the "swap- 
out" solved the problem being checked. If the swap-out 
did not fix the problem, the known-good component 
should be removed, and the original component 
reinserted. In this way, you avoid needlessly 
replacing good components. 


CAUTION: 

Extreme care should be taken when handling the 
integrated circuit chips. They are all very sensitive 
to static electricity and can easily be damaged by 
careless handling. Always keep the chips in their 
plastic carrier tubes or on conductive foam when not 
handling them. Make certain you are well grounded when 
handling the chips. 

In disassembly procedures, refer to Chapter 5 for 

reference. 


6.2 SYMPTOM CHECKLIST 

The symptom checklist is designed to give a rapid 
diagnosis for problems. The checklist preferred to be 
used by experienced service technician and for less 
experienced personnel, a step-by-step diagnosis 
flowchart is recommended. 

Each symptom is accompanied by suitable replacements 
and remarks for references. 
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Symptom 

Replacement 

Remarks 

(1) 

No Power 

Bad Adaptor; ZD1 (5.1V), ZD2, ZD3 
( 12V zener diode) IC3 (LM741CN) 
Microswitch (cartridge slot) 

Refer to Power Diagnostic 
flowchart for more detail 
analysis 

(2) 

Poor Colour 

Check + 5V, +12V power supply of 

VDP first tune VR2, VR3 

Refer to symptom (1) for 
power 

Adjust colour quality 

(3) 

No Colour 

XT1, 4.43MHz crystal 

IC2 74LS02 


(4) 

Cassette 




Save Problem 
CLOAD Problem 

IC41 (8 2 5 5 A) 

IC4G (PSG AY-3-8910) 

Make sure problem is 
independent of tape and 
cassette first 

(5) 

No Printer 

IC55, IC5 6 (74LS175) 

IC5 7 (74LS125) 


(6) 

Keyboard Error 

Check cable connection between 
keyboard PCB and Logic Board. 

Any Open or Short happens. 

Mostly the case. Take 
caution in handling 
cable connection. 



IC41 (8255A) 

IC42 (7445) 


(7) 

Boot Cartrdige 
Fail 

IC21 (CPU Z80A) 

IC34 ( 74LS139) 

Mask ROM 


(8) 

Joystick Fail 

IC 4 4, IC45 (7 4LSI 5 7) 



I 

NJ 



6.3 DIAGNOSTIC FLOWCHART FOR SVI-728 COMPUTER 


The Diagnostic Flowchart is intended to be easy to use 
and the primary aid when troubleshooting the SVI-728 
computer console. This flowchart is meant to be used 
with a test cartridge. Follow the flows in the order 
presented. A simple 'Yes' or 'No' decision in the 
flowchart would direct user to faulty area. 

In case the Diagnostic Flowchart does not solve your 
problem, please consult experience repairman cr your 
local agency for further advice and evaluation. 
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6.3.1 BASIC OPERATION 


* F - Test Fails or Unexpected Display 

* P - Test Pass 

* Y - Yes to Question Asked 

* N - No to Question Asked 
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6.3.2 POWER FAILURE 



* 13V Zener Diode was used to replace IA78L12, diode and lu capacity in early version 
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6.3.4 SYSTEM ROM TEST 


Checksum of system 
cartridge programme 
If any error occurs, 
2764 in EPROM version 


ROM is tested under test 
(option 0 in Main Manual). 
replaces system ROM (4 x 

) • 
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6.3.6 SYSTEM RAM TEST 



* In some case (more than 1 error bit), all RAMs 
(IC12 - IC19) need to be replaced. 
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6.3.7 KEYBOARD TEST 
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6.3.9 PRINTER PORT TEST 
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6.3.10 


CASSETTE PORT TEST 
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Figure 6.1 Test System Set Up 



SYSTEH ftOH ttST 

i > 

VIDEO RaM Ttst 

2 > 

SYSTEM RaH TEST 

3 > 

psg and SdUhD Test 

4 > 

vdp INTERRUPT Test 

5 > 

KEYBOARD TEST 

6 > 

JOYTlCkS tES + 

? > 

PRINTED tEsT 

8 > 

CASSETtE tEST 

9) 

all test 

I SELECT 

= ( 0 9 ) ? 



Figure 6.2 SVI-728 Test Cartridge Main Manual Display 
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Figure 6.3 Rectified 0/P at D4 (Power and 
Video Board) 5V/Div. 5ms/Div. 
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Figure 6.5 VRAM Error Display 

Replace IC18, IC19 (4416 VRAM) 



Figure 6.6 Printer Test Error Display (No Printer) 
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Figure 6.7 Clock Waveform of CPU (Z80) Div. 6 
2V/Div. O.lus/Div. ( 3.58 MHz) 



Figure 6.8 Clock Waveform of VDP (9918) 

2V/Div. 0.05us/Div. (10.74 MHz) 
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6.4 DIAGNOSTIC FLOWCHART FOR SVI-707 DISK DRIVE 


MAINTENANCE 


MAINTENANCE AND MAINTENANCE EQUIPMENT 

This section describes the necessary maintenance equipment, troubleshooting and maintenance procedures. 


Alignment Diskette 


The alignment diskette Is used lor verllylng and adjusting the Shugnrt 455/465. Two alignment dlslreltes are 
available. The 455/465 has two Tead/write heads and requires written Information on both Surfaces. The Shuqart 
128 (48 tpt) alignment diskette should be used when performing service checks on the 455, The 465 requires the 
Shugarl 126 (96 tpl) allgnnmen! diskette. 

The following ad)ustments and checks can be made using the Shugart 128/126 alignment diskettes. 


a. Read/Write Head Radial Alignment 

b. Index Photo Detector Alignment 

C. » Track 00 Head Position 

d. Azimuth Angle (not field adjustable) 

e. 125 k Hz Signal Recorded to Check 
Head Position on Inside Track 


Shugart Shugart 

455—128 465-126 

TRK 16 TRK 64 


Set at TRK 38 Set at TRK 76 
Verified at TRK 01 Verified at TRK 02 


TRK 00 TRK 00 

TRK 33 TRK 64 

TRK 34 TRK 19 


Caution should be used not to destroy prerecorded alignment tracks. The write protect tab must be Installed to pre¬ 
vent accidental writing on the alignment diskette. If the write protect option Is used, remove the write protect tab. 


Exerciser PCfl 


The exerciser PCB can be used In a stand alone mode, built Into a lest station, or used In a test for field service. 

The exerciser Will enable the user to make all adjustments and checkouts required on the 455/465 minidiskette 
drive. It has no Intelligent data handling capabilities but can write a 2F 125 k Hz signal which Is the recording fre¬ 
quency used for amplitude checks on the 455/465 drive. The exerciser can start and stop the drive motor, and 
enable read In the 455/465 to allow checking for proper read back signals. 


Special Tool* 


The following special tools arc available for performing maintenance on the 455/465. 

Description Number 

Shugarl 128 Alignment Diskette 54573 

Shugarl 126 Alignment Diskette 54382 

Exerciser PCB 54157 

Head Cable Extender 54578 

Phillips Screw Drivers Medium and Small 

Oscilloscope Texttonlx 465 or equivalent 
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DIAGNOSTIC TECHNIQUES 


Introduction 


Incorrect operating procedures, faulty programming, damaged diskettes, and "soft errors" created by airborne con¬ 
taminants, random electrical noise, and other external causes can produce error falsely attributed to drive failure or 
readjustment. Unless Visual inspection of the drive discloses an obvious misalignment or broken part, attempt to 
repeat the fault with the original diskette, then attempt to duplicate the fault on a second diskette. 


"Soft Error" Detection and Correction 


Soft errors are usually caused by: 

a. Airborne contaminants that pass between read/wrlte beads and disk. Usually these contaminants 
can be removed by cartridge self-cleaning wiper. 

b. Random electrical noise that usually lasts for a few microseconds. 

c. Small defects In Written data and/or track not detected during write operation may cause soft errors 
during read, 

d. Improper grounding ol power supply, drive, and/or host syslem. Refer to paragraph 3 2 lor proper 
1 grounding requirements. 

e. Improper motor speed. 

The following procedures are recommended to recover from the above mentioned soft enors: 

a. Reread track ten times or until such time as data Is recovered. 

b. ff data Is not recovered after using step "a", access head to adjacent track In same direction previous¬ 
ly moved, then return to desired track. 

c. Repeat step “a" 

d. If data Is not recovered, error Is not recoverable. 


Write Error 


II an error occurs during a write operation, It will be detected on the next revolution by doing a 
commonly called a “write check." To coned the enor. another write and chuck operation must he done. If the 
write operation Isnol successful alter ten attempts have been made, a read operation should be nltempted n 
another track to determine It the media or the drive ts tailing. II the enor persists. the diskette should be replace 
end the above procedure repeated. II the (allure still exists, consider the drive detective II the failure disappears, 
consider the original diskette defective and discard II. 


Read Enor 


Most enors that occur will he "soil enorl." In these eases, performing an enor recovery procedure will recover the 
data. 


Seek Enor 


a. Stepper malfunction. 

b, Canlage binds. 

c To recover Iron, a s,ek enor. recalibrate to Pack 00 and perform another seek to the original track or 
do a read ID to find on which track the head ts located. 


TROUBLESHOOTING 


Figures 1 through 5 provide troubleshooting procedures lor the 455/165. 
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INSERT DI9KETTE 
WITH WRITE 
PROTECT SLOT 
UNCOVERED 


INSERT DISKETTE 
WITH WRITE 
PROTECT SLOT 
COVEREO 


PERFORM WRITE 
PROTECT SENSOR 
ADJUSTMENT 
(PARA. 10.47) 


/ HAS \ 
W P SENSOR 
BEEN 

s. REPLACED?^ 


REPLACE 
WRITE PROTECT 
SENSOR 


REPLACE 

ORIVE 

PCB 


FIGURE 1. WRITE PROTECT INOPERATIVE 


CHECK DC 
VOLTAGE AT 
PCB 


CHECK JUMPER 
OPTIONS ANO IF 
ORIVE IS SELECTED 



PERFORM 
MOTOR SPEED 
ADJUSTMENT 
(PARA. 5.47) 


♦NOT FIELD REPLACEABLE 


FIGURE 2. DI8KETTE NOT ROTATING 
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FIGURE 3. MLC 2 PCE COMPONENT LOCATIONS 
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FIGURE a. drive not coming on line 
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FIGURE 6. INDEX PULSE INOPERATIVE 


PAGE 














adjustments 


Head Radial Alignment 


NOTE 

The 465 read/write head assembly Is aligned at factory and adjustment of head to 
head alignment Is not field adjustable. 

a. Insert alignment diskette (Shugart 128 for 455 and Shugart 126 for 465} 

NOTE 

Alignment diskette should be at room conditions for at least 24 hours before alignment 
checks. 

b. Select drive and step head(s) to track 16 (455) or track 64 (465). 

C. Sync oscilloscope external negative on TP7 (-INDEX). Set time base to 20 msec per division. This 
will display over one revolution. 

d. Connect one probe to TP1 and other to TP2. Ground probes to PCB. Set Inputs to ac, ADD, and In¬ 
vert one channel. Set vertical deflection to 50 mV/division. 

e. Amplitude of two lobes must be within 70 percent of each other. If lobes do not fall within specifica¬ 
tion, continue with procedure (see figure 10-6). 


100 mV 20 msec 



100 mV 


20 msec 



FIGURE 6 . ALIGNMENT LOBES 

f. Loosen two mounting screws, which hold stepper motor to base casting (see figure 7) 

g. Adjust stepper motor. 

h. When lobe* are ol equal amplitude, tighten motor plate mounting screws (sec figure 7) 

I. Check adjustment by stepping oil track and returning. Check In both direction and readjust as re 

qulred. 

) Whenever head radial alignment has been ad)usted, track 00 detector must be checked 


CAUTION 

When tightening mounting screws, pressure must be applied to the tear o( the stepper 
motor through the rectangular hole In the side of the casting to keep the motor bracket 
against the registering surfaces ol the casting. Failure to do this will angle the band 
positioner causing track-to track problems. 
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MOUNTING SCREWS 


FIGURE 7. STEPPER MOTOR MOUNTING SCREWS 


Read/Write liead(e) Azimuth Check 


The azimuth Is not Held adjustable. II after performing this check the waveform on the oscilloscope Is not within 
± 18 minutes (455) or ±J21 minutes (465), the drive must be returned for replacement of read/write head 
assembly. 

a. Install alignment diskette (Shugart 128 for 455 and Shugart 126 for 465). 

b. Select drive and step to track 33 (455) or track 64 (465). 

c. Sync oscilloscope external negative on TP7, set time base to 0.5 msec per division. 

d. Connect one probe to TP 1 and other to TP2. Invert one channel and ground probes to PCB. Set In¬ 

puts lo ac, ADD, and set vertical deflection to 50 mV per division 

e. Compare waveform to figure 10-8. If not within range shown, replace read/write head assembly, 



AZIMUTH 
0 MINUTES 


50 mV 


FIGURE 8. AZIMUTH CHECK 
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Head Amplitude Check 


These checks are only valid when writing and reading back as described below. Ensure Ihe diskette used for Ihls 
check Is not “worn" or otherwise shows evidence ol damage on either side. 


a. Install good media, 

b. Start motor. 

c. Select drive and step to hack 39 (455) or track 79 (465). 

d. Sync oscilloscope external on TP7 ( +Index); connect one probe to TP2 and TP1 on drive PCB. 
Ground probes to PCB, ADD, and Invert one Input. Set volts per division to 50 mV and time base to 
20 msec per division. 

e. Select head 0 and write a 2F pattern on entire hack. Average minimum amplitude peak-to peak 
should be 100 mV. 

I. Select head 1 and write a 2F pattern on entire hack. Average minimum amplitude peak-to-peak 
should be 100 mV. 

g. If either head falls to meet minimum amplitude specifications, continue with procedure. 

h. Install fresh media and recheck. 

1. Check motor speed as per paragraph 10.4.6. 

). With oscilloscope In “chop” mode, verify that output exists at both TP1 and TP2. If one TP has no 
outpilt, or significantly less output than other, turn head cable connector over at J4 Should same TP 
have little or no output, PCB Is faulty and needs replacing. If opposite TP now exhibits problem, 
head assembly Is at fault, and should be replaced. 


Track Zero Detector Assembly Adjustment 


a. Apply power to drive and Install alignment diskette Shugart 128/126. 

b. Select drive and step to track 00. 

c. Sync oscilloscope external negative on TP7 (-Index). Set time base to 20 msec per division 

d. Connect one probe to TP1 and other to TP2. Ground probes to PCB Set Input to ac, ADD, and In 

vert one channel. Set vertical deflection to 100 mV/division. 

e. The 125 k Hz signal recorded should be observed at this time. 

f. If 125 k Hz signal Is not present, step forward one hack at a time and verify 125 k Hz signal Is pre¬ 

sent. Step only five hacks. 

g. Step back towards hack 00 detector and verify presence of 125 k Hz signal Repeat stepping until 
signal Is found. 

h. Once 125 k Hz signal Is present on oscilloscope, carriage Is located at track 00. Disconnect probes 
from TP1, TP2, and TP7. Connect one channel to TP8 and set Input to dc. Set vertical deflection to 
2 V per division. Trigger oscilloscope on selected Input channel. 

I. Step to hack 01 and verify that TP8 goes to zero. 

). If hot, loosen track 00 bracket, 

k. Set drive to seek alternately between tracks 01 and 02 (455) ; 02 and 03 (465). 

l. Adjust eccentric until a 50 percent duty cycle Is obtained (see figure 10-9). 

m. Tighten track 00 bracket and recheck timing. 

n. If same signal Is obtained, remove alignment diskette, power down drive, and reinstall PCB. If same 
signal Is not obtained, repeat steps “k" through “n'\ 
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FIGURE 0. TRACK ZERO ADJUSTMENT 


Index/Sector Timing Adjustment 

a. Insert alignment diskette Shugart 128/126. 

b. Start motor and select head 0. 

c. Step carnage to track 01 (455) ot track 02 (465). 

d. Sync oscilloscope external positive on TP7 ( +Index). Set time base to 50 jisec/divlslon. 

e. Connect one probe to TP1 and other to TP2. Ground probes to PCB. Set Inputs to ac. ADD. and In¬ 
vert one channel. Set vertical deflection to 500 mV/dtvtslon. 

1. Observe timing between start of sweep and first data pulse. This should be 250 ± 150 ftsec. If timing 
Is not within tolerance, continue on with adjustment. See figure 10-10. 

g. Loosen mounting screw In Index detet*-*f block until assembly Is Just able to be moved. See figure 

10 - 11 . 

h. Step carriage to track 38 (455) or track 76 (465). 

I. Observing timing, adjust detector until timing ts 250 ± 150 psec. Ensure that detector assembly Is 
against registration surface on hub frame. 

J. Tighten mounting screw. 

k. Step carnage to track 01 (455) or track 02 (465). 

l. Recheck timing. 

m. Repeal for head 1. 


INDEX BURST 
200 psec t 100 psec 

FIGURE 10. INDEX BURST 


50 mV 50 i«sec 
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FIGURE 11. INDEX DETECTOR 


Motor Speed Adjustment (Using ft Frequency Counter) 

a Install 128/126 ot 154/155 diskette: start motor and step to track 32. 

b Connect frequency counter to TP7 ( +Index) on drive PCB 

c. Adjukt pot located on the motor PCB for 5 ± 0.05 He (Period = 200 ± 2 msec) 


Write Protect Detector 

a. Insert diskette Into drive. Write protect notch must be open. 

b. Set oscilloscope to AUTO SWEEP. 2 V/dlvIslon. Monitor TP9. 

c. Check to see ll logic level changes when diskette Is removed. 


PCB Test Point Locations 



Test points on the 455 and 465 

are as follows: 


Title 

Designation 

Description 

4- Read Waveform 

TP-1 

Differential head voltage waveform after amplification and low- 

-Read Waveform 

TP-2 

pass filter 


TP-3 

Not used 


TP 4 

Not used 

Ground 

TP 3 

Tied to ground plane 

4- Digital Read Data 

TP 6 

A positive pulse with the leading edge corresponding to the 
transition time of the recorded signal 

+ lndeK Pulse 

TP-1 

A positive pulse corresponding to the lime which the Inch; - 
detector transistor Is turned on by the Index LED 

-Track 00 Detector 

TP-8 

A negative level corresponding to the track 00 detector being 
off 

4- Writs Protect Detector 

TP-9 

A positive level corresponding to write protect dectector being 
off. (I.e., disk protected) 

Signal Ground 

TP 10 

Tied lo ground plane 


TP 11 

Not used 

-Step Pulse 

TP-12 

A buffered negative pulse equal to pin 20 of Interface connec¬ 
tor J-l 

-Motor On 

TP-13 

A buffered negative level equal to pin 16 of Interface connector 
J-l 


TP-14 

Not used 

Ground fdc) 

TP 15 

Tied lo ground plane 

S*« ftgure 12 lor test point locations. 
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NOTE 


PCB component locations for P/N 25287 (465) will be supplied at a later date. Test 
point locations for both the PCB's are the same. Sec figure 13-2 (schematic) lor 
details. 



FIGURE 12. PCB COMPONENT/TEST POINT LOCATIONS, P/N 25284 (455), P/N 25288 (405) 


REMOVALS AND REPLACEMENTS 

NOTE 

Read the entire procedure before attempting a removal or replacement. 

Faceplate Latch 

a. Open door. Remove door latch. 

b. Remove mounting screw on each side of faceplate. Pull faceplate forward and away from drive 
casting. 

c. To reinstall, reverse the above procedure, 

d. No re adjustment Is required after replacement. 

Direct Drive Motor Aaaembly 

This assembly Is not recommended for field replacement. 
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Hod ftnd Carriage Assembly 


ThlJ assembly Is not recommended for field replacement. 


Stepper Motor snd Actuator Assembly 

This assembly Is not recommended lor field replacement. 


Clamp Hub Assembly 


a. Remove PCB. 

b. Open door. 

c. Remove damp assembly front and rear screws. 

d. To reinstall; Position hub damp with spacer and spring In place onto spindle hub. (Large end ol 
spring Is placed against hub frame.) 

e. Press hub frame down towards spindle until hub shaft Is pushed through mounting hole In hub 
frame. 

f. Reinstall faceplate. Re adjustment Is not required. 


Write Protect Sensor and Index Detector Assembly 

a. Remove connector from PCB. 

b. Remove mounting screw from Write protect assembly. This will free assembly. 

c. Remove Index detector screw to free detector. 

d. Reverse Instructions to reinstall. 


Track Zero Photo Detector Assembly 


a. Remove PCB and shields from drive, 

b. Remove: white wire from J6 Pin 2, 

green wire from J6 Pin 12, 
yellow wire from J6 Pin 10. 

c. Loosen mounting bracket screw*. 

d. Remove two screws securing LED housing to track 00 plate. 

e. to reinstall, reverse above procedure. 

f. Adjust as directed In paragraph 10.4.5. 
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APPENDIX A 


SPARE PART LIST 


1.0 GENERAL RECOMMENDED SPARE PART LIST FOR 
728 COMPUTER SYSTEM 


FOB H.K. 


Part No. 

Description 

US Dollar 

ICS OA 

Z80A CPU IC 

2.20 

IC8255A 

8255A PPI 

4.40 

IC8910 

AY-3-8910 PSG 

3.70 

IC9129 

TMS9129 VDP 

12.50 

ID0001 

IN4148: Silicon Diode 

0.10 

ID0005 

IN4001 Diode 

0.10 

ILOOLS 

74LS00 

0.30 

IL04LS 

74LS04 

0.30 

IL06 

7406 

0.40 

IL07 

7407 

0.60 

IL08LS 

74LS08 

0.30 

IL125LS 

74LS125 

0.30 

IL138LS 

74LSI 3 8 

0.40 

IL139LS 

74LS139 

0.40 

IL153LS 

74LS153 

0.40 

IL157LS 

74LS157 

0.40 

IL175LS 

74LS175 

0.40 

IL32LS 

74LS32 

0.30 

IL367LS 

74LS367 

0.40 

IL 4 5 

7445 

0.70 

IL74LS 

74LS74 

0.30 

IM27643 

2764 EPROM 300NS 

7.80 

IM416420-1 

4164 D. RAM 200NS 

5.10 

IM441620 

4416 D. RAM 200NS 

6.80 

IT0004 

Transistor 9014B 

0.10 

KE3010025 

0.1U 25V Ceramic Cap 

0.10 

KT1045E 

6.8-45p Top ADJ Trim Cap 

0.20 

MC32010 

X'TAL 10.738635 MHz 

0.70 

M J 0 4 4 

5 Pin Ribbon Wire 

0.10 

M J 0 4 5 

Jumper Wire 55MM, 22# 

0.10 

M J 046 

Jumper Wire 120mm, 30 

0.10 

MP082 

8 Pin DIN Socket 

0.30 

MP091 

9 Pin Joystick Socket 

0.30 

MP142A 

14 Pin Printer Socket 

1.60 

MP2 8 2 

28 Pin IC Socket 

0.20 

MP501C 

25/50 Pin Header 

1.50 

MP502D 

25/50 Pin Edge Connector 

1.40 

MS 0 0 4 

MIC SW SS-22F32G5 

0.30 

MS015 

5V SPDT Relay 

0.90 

RF0223 

22 Ohm 1/4W 5% Resistor 

0.10 






Part No. 


Description 


FOB H.K. 
US Dollar 


RF0823 82 Ohm 1/4W 5% Resistor 0.10 
RF1103 100 Ohm 1/4W 5% Resistor 0.10 
RF1333 330 Ohm 1/4W 5% Resistor 0.10 
RF1473 470 Ohm 1/4W 5% Resistor 0.10 
RF210 3 IK Ohm 1/4W 5% Resistor 0.10 
RF2333 3.3K Ohm 1/4W 5% Resistor 0.10 
RF2473 4.7K Ohm 1/4W 5% Resistor 0.10 
RF2683 6.8I< Ohm 1/4W 5% Resistor 0.10 
RF3103 10K Ohm 1/4W 5% Resistor 0.10 
RF3 2 0 3 2OK Ohm 1/4W 5% Resistor 0.10 
RF3563 56K Ohm 1/4W 5% Resistor 0.10 
RF4473 470K Ohm 1/4W 5% Resistor 0.10 
SP728004 728 Main PCB 6.80 
WA019 QC Label (White) 0.10 
WN728004 Edge Connector Bracket 0.20 
XC318008M Heat Sink B (VDP) 0.10 
XN011 Nut, M2.6xP0.45 0.10 
XN012 Nut Ml.7xP0.35 0.10 
XS054 M. Screw M3xP0.5x3 0.10 
XS066 M. Screw Mx2.6xP0.45x10 0.10 
XS067 M. Screw Ml.7xP0.35x10 0.10 
IA520 PAL Encoder TBA520 1.00 
IC741 OA741 Operational AMP. 0.30 
ID0002 Rectifier Diode 2A 0.10 
ID0005 IN4001 Diode 0.10 
IL04LS 74LS04 0.30 
IT0004 Transistor 9014B 0.10 
IT0006 Transistor PNP 9015 0.10 
IT0007 Transistor TIP31 0.40 
IT0008 Transistor TIP32 0.40 
IT0010 Transistor 9014C 0.10 
IZ0001 5V1 Zener 1/2W 5% 0.10 
IZ0004 13V Zener Diode 1/2W 5% 0.10 
KE3010025 Elect Cap lOuF 25V 0.10 
KE3100016 100UF 16V 0.10 
KE32200025 2200uF 25V Elect Cap 0.40 
KE3 4700016 4700uF 16V Elect Cap 0.40 
KE3470025 470uF 25V Elect Cap 0.20 
KR1007050 7PF Ceramic Cap 50V 0.10 
KR1015050 15PF Ceramic Cap 50V 0.10 
KR1056050 56PF Ceramic Cap 50V 0.10 
KR1100050 100PF 50V NPO Cap 0.10 
KR1150050 150PF 50V Ceramic Cap 0.10 
KR1390050 390PF 50V Ceramic Cap 0.10 
KR1470050 470PF 50V Ceramic Cap 0.10 
KR1680050 680PF 50V Ceramic Cap 0.10 


\ 






Part No. 

Description 

FOB H.K. 
US Dollar 

KR2001050 

1000PF 50V Ceramic Cap 

0.10 

KR2040050 

0.047UF 50V Ceramic Cap 

0.10 

KR2100025 

0.10UF 25V Ceramic Cap 

0.10 

KT1065E 

6.8~45p ADJ Trim Cap (10PF) 

0.10 

MC32004 

4.433619 MHZ X'TAL 

0.70 

MP0 41 

AC Power M Socket 4 Pin 

0.30 

MS006 

Power Switch 3P2T 

0.20 

RF0223 

22 Ohm 1/4W 5% Resistor 

0.10 

RF1153 

150 Ohm 1/4W 5% Resistor 

0.10 

RF1393 

390 Ohm 1/4W 5% Resistor 

0.10 

RF1473 

470 Ohm 1/4W 5% Resistor 

0.10 

RF1513 

510 Ohm 1/4W 5% Resistor 

0.10 

RF1563 

560 Ohm 1/4W 5% Resistor 

0.10 

RF1683 

680 Ohm 1/4W 5% Resistor 

0.10 

RF 210 3 

IK Ohm 1/4W 5% Resistor 

0.10 

RF2223 

2.2K Ohm 1/4W 5 9 s Resistor 

0.10 

RF2273 

2.7K Ohm 1/4W 5% Resistor 

0.10 

RF 2 5 6 3 

5.6K Ohm 1/4W 5% Resistor 

0.10 

RF 310 3 

10K Ohm 1/4W 5% Resistor 

0.10 

RF 3 2 2 3 

22K Ohm 1/4W 5% Resistor 

0.10 

RF3473 

47K Ohm 1/4W 5% Resistor 

0.10 

RV2101H 

IK Ohm VR (H. Type) 

0.10 

RV3101H 

10K Ohm VR (H. Type) 

0.10 

SP728005 

Power and Video PCB 

0.60 

TC0002 

3.9ull Coil Q 130 

0.10 

TC0003 

1.35-2.25uH V. Coil O 100 

0.10 

XC318004N 

Heat Sink A (Power) 

0.40 

XC318017 

Dual RCA Socket 

0.20 

XS054 

M. Screw M3xP0.5x8 

0.10 

DL003 

2x5 LED Red 

0.10 

IDO 0 01 

IN4148: Silicon Diode 

0.10 

JI 0 2 515 

Sleev'n Tube L=12 D=1.5 

0.10 

M J 0 09 

12 Wire Connector 

0.10 

MJ030 

PCA-PAL 75 Ohm Cable 

0.60 

MR318-0-02 

Rubber Stand D15x3 

0.10 

MR3 28-0-01 

Rubber Keyboard (II) 

1.80 

PB318101-M 

Silica Gel Bag Small 

0.10 

PC 7 2 8101 

Export Carton 

0.50 

PG728101 

Gift Box 

1.00 

PI318123 

Guarantee Card 

0.10 

PI728101 

Instruction Manua1 

1.70 

PP318108 

Polyfoam Left 

0.30 

PP318109 

Polyfoam Right 

0.30 

PP318110 

Polyfoam Sheet for Mark II 

0.10 

PZ 318102 

Audio Cord PVC Bag 

0.10 

PZ318103 

318 PVC Bag 

0.10 

PZ318105 

Manual PVC Bag 

0.10 

SP728003 

728 Keyboard PCB 

6.40 






Part No. 

Description 

FOB H.K. 
US Dollar 

TP066P 

230V Supply NOR 

5.20 

WA003 

QC Label 

0.10 

WA019 

QC Label (White) 

0.10 

WA057 

Burn In Label 

0.10 

WA062 

Carton Label 

0.10 

WA066 

Label 230V 50Hz 

0.10 

WA067 

Colour Label (P) 

0.10 

WA075 

SVI-728 Label (40x50 mm) 

0.10 

WA0 76 

SVI-728 Label (40x100 mm) 

0.10 

WA079 

SVI-728 Serial No. Label 

0.10 

WN3 2 8 0 01 

Keyboard Panel 

1.00 

WN 3 2 8 0 02 

Key Shaft 

0.10 

WN 3 28 0 0 3 

Space Bar Guide Plate 

0.10 

WN 7 2 8 0 01 

Computer Top 

0.90 

WN 7 2 8 0 0 2 

Computer Base 

1.80 

WN728003 

Cartridge Door 

0.10 

WN 7 2 8 0 0 5 

Keytop Set for SVI-728 

6.30 

XA003 

Heat Insulating Fiber 

0.10 

XC328001 

Space Bar Spring 

0.10 

XC 3 2 8 0 0 2 

Space Bar Metal Bar 

0.10 

XC603-5 

Door Spring 

0.10 

XC 7 2 8 0 01 

Nut Plate/W M4T 

0.10 

XC 7 2 8 0 0 4 

L-Type Nut Plate 

0.10 

XC 7 2 8 0 0 5 

SVI-728 AL-Name Plate 

0.20 

XS050 

S.T. Screw D3x3 

0.10 

XS056 

S.T. Screw D3xl0 "A" 

0.10 

XS059 

M. Screw M3x5xP0.5 

0.10 

XS060 

S.T. Screw D2x8 

0.10 






1.1 RECOMMENDED SPARE PART LIST FOR 
TV SYSTEM AND POWER SUPPLY 


Country 

Part No. 

Description 

FOB H.K. 
US Dollar 

S. Africa 

MM003 

UM1286,0,591.25/6.0 

3.50 


TP065P 

240V Supply NOR 

5.20 

France 

MM 00 3 

UM1286,U,591.25/6.0 

3.50 


TP065P 

240V Supply NOR 

5.20 

U.K. 

MM00 3 

UM1286,U,591.25/6.0 

3.50 


TP065P 

240V Supply NOR 

5.20 

Denmark 

MM0 0 4 

UM1286-2,U,591.25/5.5 

3.50 


TP009P 

Semico Standard 220V 

5 0Hz 

6.90 

Finland 

MM0 0 4 

UM1286-2,U,591.25/5.5 

3.50 


TP009P 

Semko Standard 220V 

5 0Hz 

6.90 

Norway 

MM0 0 4 

UM12 8 6 - 2 , U , 5 9 1.2 5 / 5.5 

3.50 


TP009P 

Semko Standard 220V 

5 0Hz 

6.90 

Sweden 

MM004 

Um1286-2,U,591.25/5.5 

3.50 


TP009P 

Semko Standard 220V 
50Hz 

6.90 

Austria 

MM0 0 4 

UM1286-2,U,591.25/5.5 

3.50 


TP066P 

230V Supply NOR 

5.20 

S. Arabia 

MM0 04 

UM1286-2,U,591.25/5.5 

3.50 


TP066P 

230V Supply NOR 

5.20 

Belgium 

MM004 

UM1286-2,U, 591.25/5.5 

3.50 


TP066P 

230V Supply NOR 

5.20 

W. Germany 

MM0 0 4 

UM1286-2,U,591.25/5.5 

3.50 


TP066P 

230V Supply NOR 

5.2 0 

Italy 

MM0 0 4 

UM1286-2,U ,591.25/5.5 

3.50 


TP066P 

230V Supply NOR 

5.20 

Ma 1 ta 

MM0 0 4 

UM1286-2 ,U, 591.25/5 . 5 

3.50 


TP066P 

230V Supply NOR 

5.20 

Netherlands 

MM0 0 4 

UM1286-2,11,591.25/5.5 

3.50 


TP066P 

230V Supply NOR 

5.2 0 

Turkey 

MM004 

UM1286-2,U,591.25/5.5 

3.50 


TP066P 

230V Supply NOR 

5.2 0 

Yemen 

MM00 4 

UM1286-2,U,591.25/5.5 

3.50 


TP066P 

230V Supply NOR 

5.20 

Austra1ia 

MM00 8 

UM1285E3/4,V, 
55,62.7/5.5 

3.60 


TP011P 

2 40V/SAA Plastic 
Adaptor 

6.50 

New Zealand 

MM0 0 8 

UM1285E3/4,V, 
55,62.7/5.5 

3.60 


TP011P 

240V/SAA Plastic 
Adaptor 

6.50 







Country 

Part No. 

Description 

FOB H.K. 
US Dollar 

Israel 

MM00 8 

UM12 8 5E3/4,V, 
55,627/5.5 

3.60 


TP065P 

240V Supply NOR 

5.20 

Kuwait 

MM 00 3 

UM1285E3/4,V, 
55,627/5.5 

3.60 


TP065P 

240V Supply NOR 

5.20 

Malaysia 

MM0 0 8 

UM1285E3/4,V, 
55,627/5.5 

3.60 


TP065P 

240V Supply NOR 

5.20 

Greece 

MM00 8 

UM1285E3/4,V, 
55,627/5.5 

3.60 


TP065P 

240V Supply NOR 

5.20 

Iceland 

MM 0 0 8 

UM12R5E3/4,V, 
55,627/5.5 

3.60 


TP009P 

SEMKO Standard 220V 

5 OH,?; 

6.9 0 

Hong Kong 

MK00 3 

UM1235,V,591.25/6.0 

3.50 


TP064P 

200V Supply for HK 

5.20 







ILLUSTRATED PARTS CATALOG 


DESCRIPTION 


The Illustrated Paris Catalog (IPC) Is provided lor the users to Identify parts In an assembly. The figures precede the 
parts listing and appear either directly above the list or on the next page. The first column of the IPC lists the 
referenced part In the figures. The second column refers to the Shugart part number for that part The third column 
describes Ihe name and description of the part. The fourth column describes the quantity used for that assembly. 


QUANTITY PER ASSEMBLY 


The quantity listed Is the quantity used on basic drive assembly as shown In the figure. 


RECOMMENDED 5PARE PARTS STOCKING GUIDE 


The spare parts stocking guide Is broken down Into three levels. These levels are: Site or Field Support Engineer 
(level 1), Branch Olflce (level 2). and Depot or Headquarters (level 3). It Is assumed that the Site Is replenished by 
ihe Branch Immediately, and the Branch Is replenished by the Depot within 30 days. 


The Inventories that the three levels should maintain are: 


Slle 

Branch 

Depot 

Depot Parts Only 
Branch Replenishment 


1 to 20 machines 
1 to 100 machines 
Unlimited 

Same as Branch ratio 


Table 2 shows the spare parts required lo support the Shugart 455/465 drives In the field. 


NOTE 

Some Depot parts are only unique to the depot. Stocking levels to back up Branch 
stocks aie shown. These quantities are only a guide and may exceed or not meet each 
Individual requirement. Requirements can vary due to usage, applications, and repair 
philosophies. This guide should be modified as required. 



FIGURE t. 455/465 BASIC 

DRIVE ASSEMBLY 
(SHEET 1 OF 4) 






455/465 BASIC DRIVE ASSEMBLY 


RF-FKIIENCE 

PART 



NUMBER 

NUMBER 

DESCRIPTION 

QTY 

Ref 

5J756 

455/465 MINIFLOPPY™ DRIVE 


1 

25284 

455 PCB 

1 


25286 

465 PCB 

1 

2 

11477 

SCREW 

2 



REFERENCE 

NUMBER 

PART 

NUMBER 

455/465 BASIC DRIVE ASSEMBLY (CONT.) 

DESCRIPTION 

QTY 

3 

11464 

SCREW 

1 

4 

51782 

CLAMP HANDLE 

1 

5 

52446 

FACEPLATE 

1 

6 

54758 

WRITE PROTECT/INDEX DETECTOR 

1 

7 

11475 

SCREW 

2 

8 

51896 

GUIDE SHAFT ASSEMBLY 

1 

9 

11450 

SCREW 

2 

10 

51898 

CLAMP CAM ASSEMBLY 

1 

11 

51788 

SPACER 

1 

12 

54765 

COLLET 

1 


FIGURE 1. 455/465 BASIC 

DRIVE ASSEMBLY 
(SHEET 2 OF 4) 







455/468 BASIC DRIVE ASSEMBLY (CONT.) 


REFERENCE 

PART 


NUMBER 

NUMBER 

DESCRIPTION 

13 

11461 

E RING 

14 

51785 

LIFT SHAFT 

15 

51784 

LIFT SPRING 

16 

51786 

LIFTER 

17 

54768 

SHIELD PLATE 

18 

11468 

SCREW 

19 

54762 

TRACK 00 SENSOR 









FIGURE 1. 455/465 BASIC 

DRIVE ASSEMBLY 
(SHEET 4 OF 4) 


REFERENCE 

NUMBER 

PART 

NUMBER 

455/465 BASIC DRIVE ASSEMBLY (CONT.) 

DESCRIPTION 

QTY 

20 

52445* 

STEPPER MOTOR ASSEMBLY 

1 

21 

54773* 

455 HEAD CARRIAGE ASSEMBLY 

1 


54814* 

465 HEAD CARRIAGE ASSEMB1 Y 

1 

22 

11476 

SCREW 

2 

23 

51895 

CLAMP, Guide Rod 

2 

24 

54 771 

GUIDE ROD 

2 

25 

11456 

FASTEN TAB 

1 

1 

26 

51887 

BASE 

27 

54770* 

DRIVE MOTOR 

I 

28 

54767 

CARTRIDGE GUIDE 

1 


♦ NOt FIELD REPLACEABLE 





PART 

NUMBER 

DESCRIPTION 

QUANTITY PER LEVEL 

SITE 

BRANCH 

DEPOT 

25284 

PCB, 455 

1 

3 

mm 

25208 

PCS, 485 

1 

3 

B 

51701 

LOCK CAM 



2 

51702 

CLAMP HANDLE 

1 

4 

4 

51783 

LOCK SPRING 

1 

2 

2 

51784 

LIFTER SPRING 

1 

2 

2 

51785 

LIFTER SHAFT 


2 

2 

51898 

GUIDE SHAFT ASSEMBLY 



■ 

01809 

CLAMP BEARING 




52448 

FACEPLATE 


3 

B 

54755 

FACEPLATE (FULL HEIGHT) 


3 

3 

04758 

WRITE PROTECT/INDEX DETECTOR ASSEMBLY 

1 

3 

3 

04782 

TRACK 00 ASSEMBLY 

1 

3 

3 

54785 

COLLET ASSEMBLY 


2 

2 

04768 

SHIELD PLATE 


1 

2 

54771 

GUIDE ROD 



2 


TABLE 1. 455/465 SPARE PARTS STOCKING GUIDE 


SCHEMATIC DIAGRAMS 


The^fnllowlng schematic diagrams are furnished as an aid lo malfunction analysis of PCB's 25284 1455) and 25287 


















FIGURE 1- SCHEMATIC DIAGRAM 
(455 PC8) 


















































SC 025287-0 
REV. A 


FIGURE 2. SCHEMATIC DIAGRAM 
(465 PCB) 































































APPENDIX B 


CIRCUIT DIAGRAM 

-EPROM Version (72S MSX Computer System) 
-MASK ROM Version(728 MSX Computer System) 
-Peripheral Drawings 
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APPENDIX C 

SOURCE CODE LISTING 

-CP/M BIOS(2.24) 


-MSX DOS 



***** 


msx bios 

for msx computer equiped with svi-707 


***** 

1. support 80 column card ( auto-detected ) 

2. translate move cursor key to Wordstar cursor movement 

3. do not allow user to asigen coni * ( 80-col. ) if not present 

4. support 10 function keys 


y 

I 

??pf°- a input keyboard 

output 80 column card 

/ 

crt: 

- 

input keyboard 

output tv ( 39 column ) 

/ 

bat: 

- 

input rs232c. 

output printer 

/ 

ucl: 

- 

input keyboard 

output 80 column card 

/ 

t 

rdr i 

- 

all input from 

rs232 

; 

y 

pun > 



- all output to rs232 

y 

list 

device : 


y 

tty : 

- 

output to 80 column card 

\ 

crt: 

- 

output to tv ( 

39 column ) 

y 

lpt! 

- 

output to printer 

y 

ull: 


output to 80 column card 


. z8 0 




y * 

cons 

tan ts 


****** 





y system 
drive 

equ 


Of f f ah 

ylocation of drive bank 

video 

eqU 


Of f feh 

ylocation of 80 col-card bank 

ram 

equ 


Offfdh 

(location of ram bank 

motime 

equ 


Offfch 

(motor timer counter 

motron 

equ 


Offfbh 

(logical motor on / off 

ioby 

equ 


Off£0h 

(ioby detected when cold boot 

;console out 




vdata 

equ 


9 8h 

(data register of vdp - 9129 

vaddr 

equ 


99h 

yaddress latch of vdp - 9129 

sndadr 

equ 


OaOh 

/address latch of sound gen. 

sndwrt 

equ 


Oalh 

(data write of sound gen. 

sndrd 

equ 


0a2h 

(data read of sound gen. 

chaamp 

equ 


8 

(Channel a amplitude register 

crtadr 

equ 


7 8h 

(address latch of 6845 crt controller 

crtctr 

equ 


79h 

ydata read / write of 6845 

porta 

equ 


0a8h 

[i / o port a of 8255 

portb 

equ 


0a9h 

(port b of 8255 

portc 

equ 


Oaah 

(port c of 8255 

bell 

equ 


7 

(sound bell 

bs 

equ 


8 

(back space 

tab 

equ 


9 

(tab. 

If 

equ 


Oah 

(line feed 

chute 

equ 


Obh 

(cursor home 

ff 

equ 


Och 

(form feed 

cr 

equ 


Odh 

(carriage return 

eso 

equ 


lbh 

/escape 

crig 

equ 


lch 

(cursor right 

clft 

equ 


ldh 

(cursor left 

cup 

equ 


leh 

/cursor up 

cdwn 

equ 


lfh 

(cursor down 

curblk 

cxmin 

equ 


Odbh 

(cursor block code 

(change to Offh and Invert mode 

(la ter 

equ 


20h 

(80 column min. cursor x coordinate 

cxmax 

equ 


cxmin+79 

(80 column max. cursor X coordinate 

cymin 

equ 


20h 

(80 'column min. cursor y coordinate 

cymax 

equ 


cymln*23 

/80 column max. cursor y coordinate 

cxmin4 

equ 


cxmin 

(40 column min. cursor x coordinate 

cxmax4 

equ 


cxmin4 *38 

(40 column max. cursor x coordinate 

cymin4 

eqil 


cymin 

(40 col. min. y 

cymax4 

equ 


cymln4*23 

(40 col., aa*. y 

iobyte 

equ 


3 

dobyte location of cp/m 

screen 

equ 


ObBOOh 

(80 column 2k screen buffer starting 
(bank should refer to register [video! 

rdscn 

equ 


OBOOh 

(40 column lk screen buffer for read 
(note: this buffer is in video ram 

wrscn 

equ 


rdBcn*4000h 

(40 column lk screen buffer for write 

t printer 




prtpt 

equ 


91h 

(printer data output port 

prts tb 

equ 


90h 

(printer data strobe port, writs Only 

prtsor 

equ 


90h 

(printer busy read, bit 1 

pbusy 

equ 


1 

(printer busy bit 

strobe 

equ 


1 

(strobe data, i.e. bit 0 





rsplst 

equ 

OcOOh 

(printer spool buffer start for read 

wsplst 

equ 

rsplstMOOOh 

(printer spool buffer start for write 

rsplen 

equ 

40h 

(*100h * printer spool buffer end fot 

ws p1en 

equ 

rsplen»40h 

(*100h * printer spool buffer end for 

;drive 
drivea 

equ 

9h 

ion motor and sel. drive a 

driVeb 

equ 

Oah 

ion motor and sel. drive b 

onmotr 

aqu 

g 

;on motor 

sidel 

equ 

4 

(select side 1 

reqpt 

equ 

7fbch 

(data request port read only 




(bit 7 * 1 for 1793 interrupt 
(bit 6 * for 1793 data request 

se 1 pt 

equ 

7fbch 

(drive select port 

(bit 0*1 for select drive 0 




(bit 1*1 for select drive 1 
(bit 2 * 1 for select side 1 
(bit 3*1 for motor on 

compt 

equ 

7£b8h 

(command port of 1793 write only 

sttpt 

equ 

compt 

(status port of 1793 read only 

trkpt 

equ 

7£b9h 

(track port of 1793 

secpt 

equ 

7 fbah 

(sector port of 1793 

da tapt 

equ 

7 fbbli 

(data port of 1793 

tcpm 

equ 

7 fbeh 

(switch to go to cp/m 

tmsx 

equ 

7£bfb 

(switch to qo to msx-dos 

secno 

equ 

17 

(max sedtor for svi format 

rserr 

equ 

lch 

(read sector error mask 

wserr 

equ 

7ch 

(write sector error mask 

wterr 

equ 

64h 

(write track error mask 

speed 

equ 

Oh 

(speed of track to track access 
(0 - 6ms step 
ll - 12ms step 
(2 - 20ms step 
(3 - 30ms step 

restor 

equ 

0h+3peed 

(command word for restore to track 0 

stepin 

equ 

54h*speed 

(Step in 1 track 

seek 

equ 

i4h*speed 

(seek required track 

rsect 

equ 

3 Oh 

(read sector command 

wsect 

equ 

OaOh 

(write sector command 

busy 

equ 

0 

(disk controller processing command 

drqb 

equ 

1 

(data request 

trkOO 

equ 

2 

(track 0 

skerr 

equ 

4 

(seek record error 

crcerr 

equ 

3 

icrc check error 

wprot 

equ 

6 

(write protected 

bios 

equ 

0e600h 

(bios start 

cep 

equ 

bios-16 OOh 

icep start 

bdos 

equ 

ccp*800h 

(bdos start 

tobdos 

equ 

5 

(bdos call entry 

j *** ** 

» 

jump 

Vector 


;***♦* 

)P 

boot 



jp 

wboot 



jp 

const 



jp 

con in 



jp 

conout 



jp 

list 



jp 

punch 



jp 

reader 



jp 

home 



jp 

seldsk 



jp 

settrk 



jp 

setsec 



jp 

setdma 



jp 

read 



jp 

write 



jp 

listst 



jp 

sectra 



dw 

dphtbl 

(point to disk parameter header table 


dw 

dpotb1 

(point to disk parameter block table 


dw 

skytbl 

(point to soft key table 


db 

20 

(no of sect to boot 


dw 

bios 

l loc to place bios 


I disk parameter headers 
i 

dphtbl> 



dpbase! 

(drive A 318 format, double side 
svadph; 


db 

0,0 

(no sector translation 

db 

0,0 


db 

0,0 


db 

0,0 


dw 

dirbuf 


dw 

dsvdpb 

(sv format double side 

dw 

3 VC3 V 0 

(Check vector 

dw 

sva1vO 

(allocation vector 


(drive B 318 format, 1 or 2 side 
svbdph( 

db 0,0 

db 0,0 

db 0,0 

db 0,0 

dw dirbuf 

dw dsvdpb (sv format double aide 

dw svcavl 

dw svalvl 

(drive B 328 single side 
aavdph i 

db 0,0 

db 0,0 

db 0,0 

db 0,0 

dw dirbuf 

dw savdpb (av format single aide 

d'J a s vc a v 

dw ssvalv 

(drive b osoorne format 
osbdph :* 

db 0,0 

db 0,0 

db 0,0 

db 0,0 

dw dirbuf 

dw oabdpb losborne format 

dw o3bc3V ■ 

dw osbalv 

(drive b kaypro format 
kaydph: 

db 0,0 

db 0,0 

db 0,0 

db 0,0 

dw dirbuf- 

dw kaydpb (kaypro format 

dw kaycsv 

dw kayalv 

(drive b 12 format 
sl2<Jpb: 

db 0,0 

db 0,0 

db 0,0 

db 0,0 

dw dirbuf 

dw 3l 2dpb 

dw al2cav 

dw sl2alv 


(drive b 14 format 
d!4dph: 


db 

0,0 

db 

0,0 

db 

0,0 

db 

0,0 

dw 

dirbuf 

dw 

dl4dpb 

dw 

d!4csv 

dw 

dl4alv 

jram disk 


ramdphs db 

0,0 

db 

0,0 

db 

0,0 

db 

0,0 

dw 

dirbuf 

dw 

ramdpb 

dW 

ramcsv 

dw 

ramalv 


table 



I 318 single side 
i 

l 256 bytes / sector 

i 17 sector / track 

l 40 track / disk 

; 1 kbytes / block 

I 3 reserved tracks 

( 64 directory entries 

dpbtb 1 l 


ssvdpbt dw 

34 

;sec/trk 

db 

3 

(block shift 

db 

7 

(block mask 

db 

0 

(extent mask 

dw 

156 

(disk size-1 

dw 

63 

(directory max 

db 

132 

(a tlocO 

db 

0 

l a 1 loci 

dw 

16 

(check size 

dw 

3 

(reserved trk 


; 

; msx double side 


; 256 bytes / sector 

I 17 sectors / track 

i 30 tracks / disk 

t 2 kbytes / block 

; 3 reserved tracks 

; 54 directory entries 


> 


dsvdpb: 

dw 

34 


db 

4 


db 

15 


db 

1 


dw 

162 


dw 

63 


db 

8 Oh 


db 

0 


dw 

16 


dw 

3 

7 

1 

osborne disk drive 

7 

i 

1 kbytes / sector 


5 sector / track 

t 

40 

tracks / disk 


1 kbytes / block 


2 reserved tracks 

; 

64 

directory entries 

! 

oabdpbi 

dw 

40 


db 

3 


db 

7 


db 

0 


dw 

184 


dw 

63 


db 

19 2 


db 

0 


dw 

16 


dw 

3 

; 

kaypro disk drive 

; 

512 

bytes / sectot 

; 

10 

sector / track 

» 

» 

40 

tracks / disk 

; 

1 kbytes / block 

; 

1 reserved track 

} 

• 

64 

dlrecrory entries 

kaydpb: 

dw 

40 


db 

3 


db 

7 


db 

0 


dw 

194 


dw 

63 


db 

192 


db 

0 


dw 

16 


dw 

1 

1 

t 

bondwell 12 format 

1 



; 

*n 
o * 

bytes / sector 


; 18 sector / track 

I 40 track / disk 

! 2 kbytes / block 

» 2 reserved tracks 

; 64 directory entries 


sl2dpb: dw 36 

db 4 

db 15 

db 1 

dw 8 4 

dw 12 7 

db 192 

db 0 

dw 3 2 

dw 2 

( 

I bondwell 14 format 

; 256 bytes / sector 

; 18 sectors / track 

; 80 track / disk 

I 2 kbytes / block 

; 2 reserved tracks 

f 64 directory entries 


dl4dpb: dw 

36 

db 

4 

db 

15 

db 

1 

dw 

170 

dw 

127 

db 

192 

db 

0 

dw 

32 

dw 

2 

i ram 

disk 

256 

oytes / sector 

; 16 sector / track 

; 16 track / disk 

; 1 kbytes / block 

( 0 reserved track 

: 32 directory entries 

ramdpb: dw 

32 

db 

3 

db 

7 

db 

0 

dw 

62 

dw 

31 

db 

BOh 

db 

0 

dw 

0 

dw 

0 

(patch cpm to fit svi-318 

ds 

7 

31 

7 notsj this 

part of program 

( starting from Oe715h. 

; to display 40 / 80 co 

patchl: push 

de 

push 

be 

call 

gstwid 

and 

b 

pop 

be 

jp 

ccpM33li»BOh 


must be placed on memory 

umn directrle3 

; see ccp.asm for details 
isave cep's [bcl 
(get width code either 1 or 

(restore cep's (bc|. 

[return 








; 


patch2i 

push 

af 

rsea ccp.asm for details 


pusli 

be 

(save ccp’ (be) 


call 

getwid 

(get the width code either 1 or 


cp 

b 



pop 

be 

^restore cep’s (bc| 


if- 

ccp*46Bh+BOh 

(and return 

gatwid t 

push 

af 

(save input state 


Id 

a", (lob^e) 

(get iobyte 


and 

3h 

(mask others except com 


cp 

ih 

;40 cokumn ert: display ? 


Jr 

z,wexit 

(if so 


Id 

a, 3 

(all else are 80 column devices 

wekit! 

Id 

b r a 



pop 

af 



ret 



hookl 

equ 

ccp*-430h*80h 

;loc jump to patcti 1 

hook2 

equ 

ccp*465h+80h 

!loc jump to patch2 


soft 

keys 


s k v t b l: 




funkey! 





db 

"DIR",cr,0,0,8,0 



dh 

0,0,0,0.0,0.0,0 



do 

"STAT",0,0,0,0 



db 

0,0,0,11,0,0,0,0 



db 

“STAT *.*",cr 



db 

0,0,0,0,0,0,0 



db 

"LOADFKEY",cr 



db 

0,0,0,0,0,0,0 



db 

"COPY707*,cr 



db 

0,0,0,0,0,0,0,0 



db 

"DIR Ai",cr,0 



db 

0,0,0,0,0,0,0,0 



db 

"STAT " ,cr,0,0 



db 

0,0,0,0,0,0,0,0 



db 

"STAT A:‘.*",cr 



db 

0,0,0,0,0 



db 

"FORMAT",cr r 0 



db 

0,0,0,0,0,0,0,0 



db 

"SYSGEN",cr,0 



db 

O 

o 

o 

o 

Q 

o 

o 

o 


j * * * * * 





interrupt routine • 


^ ** * * * 




intr i 

push 

af 



push 

be 



push 

de 



push 

hi 



in 

a , (vaddt) 

(reset lntr 

l decrement counter for amplitude of bell 


Id 

a,(sndamp) 

(load sound amplitude 


or 

a 



Jr 

z ,nosnd 

(skip if amplitude » 0 


dec 

a 

(decrement sound amplitude 


id 

(sndamp),a 

(Store sound amplitude 


Id 

a,chaamp 

(point channel a amplitude 


out 

(sndadr),a 



Id 

a, (sndamp) 

;get channel a amplitude 


out 

(sndwrt) ,a 



nosnd: 

; decrement countet for repeat key 



Id 

or 

a,(keyent) 
a 

( load repeat counter 


Jr 

z,norpt 

(skip for no repeat key 


dec 

a 

(decrement repeat counter 

norpt 

Id 

(keyent) ,a 

(Store repeat key counter 

,• decrement 

disk drive motor 

counter 

intnkpi 

Id 

or 

a,(motron) 
a 

(is motor logically turned on 


Jr 

nz,inskp1 

(skip if logically on 


Id 

or 

a,(motime) 
a 

(is motor physically off 7 


Jr 

z *lnskpi 

(Skip if physically off 


dec 

a 

(if not off, dec motor timer 


Jr 

nz,inskp2 

(Skip if motor timer not equa 


call 

drion 

(if » 0 , turn on drive bank 


call 

offmot 

(turn off motor physically 


call 

drioff 

(swap off drive bank 


xor 

a 

(reset motor timer 

inskp2i 

Id 

(motime) ,a 

(store motor timer 





inskpli 

( scan key and store In buffer 
[ so that conln or const can get It 



call 

scan 

(scan keyboard physically 



or 

a 

;any key Is pressed ? 



Jr 

nz,press 

(branch to pressed 



Id 

h1,newkey 

;no key pressed then. 



Id 

de,o ldkey 

(oldkey buffer - newkey buffer 


Id 

ba, 10 

(key buffer size * 10 bytes 



ldir 




press t 

Id 

(prsflg ),a 

(if beinj pressed, set press 

flag 

/check 

caps lock key 




Id 

a,(ctlkey) 




and 

08h 

(caps lock pressed 7 



jr 

z,capl 

(Skip if not pressed 



Id 

a , (ct lky2) 

(get last caps key status 



and 

0 8h 

[not pressed 7 



Jr 

nz ,capl 

[skip for pressed 



Id 

a, (capflg) 

[complement caps flag 



cpl 


(if caps from not pressed to 

pressed 


Id 

(capflg),a 



/ show 

caps flag 

to led 



capl i 

Id 

a, (capflg) 




or 

a 




Jr 

nz , scap 



reap! 

in 

a, (portc) 




or 

4 Oh 

(Output - 1 for flag reset 



Jr 

scapl 



scap: 

in 

a, (portc) 




and 

Obfh 

[output » 0 for set 


scapli 

out 

(portc),a 




Id 

a, (ctlkey) 




Id 

(ctlky2),a 

[Store present to last key status 

/ 

J 

printer 

output 




( 

I move data from printer spooler buffer to printer 
I max. move 7 characters 


ptroutt Id 

a,(msgrdy) 


or 

a 


Jr 

z,ptrskp 

[check message in buffer 

in 

a,(prtsor) 


bit 

pbusy, a 


Jr 

nz,ptrskp 

[check printer busy 

Id 

a, Of fli 


Id 

(bufrdyl , a 

(buffer ready for data 

Id 

hi,(outptr| 

[get spool out pointer 

Id 

a , 1 


out 

(vaddr) , a 

(point to buffer loc. 

Id 

a , h 


out 

(vaddr) ,a 


in 

a,(vdata) 

(get message 

out 

(prtpt) ,a 


call 

dlyOO 

(delay for strobe data 

xor 

a 


out 

(prtstb) ,a 

(send strobe pulse 

call 

dl/00 


cpl 



out 

(prtstb) , a 

(reset strobe pulse 

inc 

hi 

[inc pointer 

Id 

a, h 


cp 

rsplen 

[to vram end 7 

Jr 

nz,outrol 


Id 

hi.rsplst 


outrol( Id 

(outptr),hl 


call 

chkptr 

[all message printed 7 

Id 

(msgrdy) ,a 

[Update message ready flag 

Id 

a,140 

[Set delay 700 usee for printer 

ptrdlyt dec 

a 


Jr 

nz,ptrdly 


Id 

a,(prtent) 

(within 7 charactors ? 

dec 

a 


Id 

(prtent),a 


Jr 

nz,ptrout 

[print another char. 

ptrskpl Id 

a,7 


Id 

(prtent) 

(reset printer counter to 7 

pop 

hi 


pop 

de 


pop 

be 


pop 

af 





nop 

nop 

nop 

ei 

reti 



.**»** 

cold 

boot 


1 ***** 




; Initia1 

da ta 

for 40 column crt 


setcrtt 

db 

<Jb0h,8lh,2,82h,0 

,84h,0f4h,87h 

; Initial 

data 

for sound generator 

setsnd i 

db 

0,80h,1,0,7,Ofeh 

,8,0 

boot: 

di 




Id 

sp,ccp-2 



in 

a,tportc) 

!off cap lamp 


or 

4 Oh 



out 

(portc) »a 



Id 

a,(ram| 



out 

(porta) ,a 

:6 4k 


initial sound generator 

for bell 


Id 

b, 4 

:set counter 


Id 

hi,se tsnd 

iset pointing to init data 

se tsl: 

Id 

a,(hi) 

:get register no 


out 

(sndadrl ,a 

(output to latch 


inc 

hi 

: inc pointer 


Id 

a, (hi 1 

:get init data 


out 

(sndwrt) ,a 

;output to sound register 


Inc 

hi 

;inc pointer 


djnz 

setsl 



character buffar 0-7ff 



display buffer 800-bff 

40 column display 



Id 

b, 8 

;set counter 


Id 

hi,setcrt 


setcl: 

Id 

a, (hi) 

;set tv display format 


out 

(vaddr) ,a 



inc 

hi 



djnz 

setcl 



Id 

a,(ioby) 



and 

3h 



cp 

1 



jr 

nz f card 

(have 80 column card 

(sot no 

80 column card flag 



Id 

(flag40),a 

(flag 40 ■ 1 

i 

,*in order to 

provide a 13k continous ram for printer spool buffet 

jswap memory 



f 

Id 

h1,800h 

(read pattern 


Id 

de,4000h 

/write pattern 


Id 

be,800h 

(counter 

awaprni 

Id 

a, 1 

(load charactor pattern 


out 

(vaddr) ,a 

(from ms* defined place 


Id 

a rh 

(to more efficient loc. 


out 

(vaddr) , a 



in 

a ,(vdata) 



push 

af 



Id 

a, e 

(store in new loc. 


out 

(vaddr),a 



Id 

a , d 



out 

(vaddr) ,a 



pop 

af 



out 

(vdata),a 



inc 

hi 



inc 

de 



dec 

be 



Id 

a, b 



or 

c 



jr 

nz,swapm 


(init ram card 



in 

a,(porta) 



Id 

(pbank4),a 

(save present bank 


and 

OcOh 



or 

2 ah 

(switch to ram disk 


out 

(porta ) ,a 


(check svi - 

747 present 



Id 

h1,07feOh 



Id 

b, 50 

(Check 50 bytes 





chkrdk 

: Inc 

hi 



dec 

a 



Id 

(hi! ,a 



cp 

(hi) 



jr 

nz,tocard 

(Skip for no ram card 


dinz 

chkrdk 



Id 

a, 1 



Id 

(ramdok),a 

(set ram disk ok flag 

j ini t 

gvi - 747 directory 


(fill 

directory with 0e5h - no files 


Id 

be,1024 

(lk for«32 directory en 


Id 

hi , 0 



Id 

e,0e5h 


iramdks Id 

(hi) ,e 



inc 

hi 



dec 

be 



Id 

a, b 



or 

c 



Jr 

nz , itamdk 


/copy 

page 4 

memory access program to ram card 


Id 

de,wrtp41 

(get dest. pointer 


Id 

hi.ovrlay 

(get source pointer 


Id 

bc.endlay-ovrlay (set counter 


ldir 



tocard: Id 

a , (pbank 4) 



out 

(porta) ,a 

/recall present bank 

card t 

call 

clrtxt 

(dear screen 

; 

after 

swap screen memory enable display 


Id 

a,0£0h 



out 

(vaddr),a 



Id 

a,081h 

(point to display reg. 


out 

(vaddr) ,a 


i 

check 

for second drive 



call 

drion 

(switch on drive bank 


Id 

a,(regpt) 

(get request port 


and 

20h 

(any 2nd drive ? 


Id 

(sngdr i ) , a 

(set single drive flag 


call 

drioff 

(off drive bank 

i 

load 

ccp and bdos 



call 

botdos 

/load bdos and ccp 


Id 

a,(ioby) 

(default 80col and lpt 


Id 

(iobyte),a 



Id 

c, 9 

(display header 


Id 

de,header 



call 

tobdos 



Id 

a,(iobyte) 



push 

af 



Id 

a, 1 

(set to ert 


Id 

(iobyte),a 



Id 

c, 9 

(display header for tv 


Id 

de,header 



call 

tobdos 



pop 

af 



Id 

(iobyte) , a 

(recall iobyte 


Id 

a, o 

(select drive a 


Id 

(4h) , a 

(store in current drive 


Id 

c, a 

(to ccp 


jP 

ccp 


headei 

r; db 

ff 



db 

’SPECTRAVIDEO 

CP/M-80 ’ 


db 

’Revision 2.24 

’,cr,lf 


db 

■for SV1-707 

( release 1.0 )’,cr,lf 


db 

’Copyright (c) 

by Digital ‘ 


db 

’Research’#cr, 

If 


db 

If 



db 



t 

warm 

boot 



; ***** 

wboot t 



di 






Id 

sp,ccp-2 





call 

botdos 

»get 

ccp and 

bdos 

teep 1 

Id 

a, |4h) 

(get 

current 

drive 


Id 

c, a 





JP 

ccp 





r 

t 

l 


booh bdos 







botdos: 


;da fau 1 


botdl i 


botd2 ( 
( 


* * * * * 

* * * * * 


Id 

a, 0c3h 

(interrupt handler 

Id 

(0 3 8 h) , a 

) 

Id 

hi, tntr 


Id 

(03 9h),hl 


Id 

(038h) , a 


Id 

a,22 

(22 sectors for ccp and bdos 

Id 

( seccnt),a 


Id 

a, 1 

(start from track 1 sector 12 

Id 

ihsttrk),a 


Id 

a, 12 


Id 

(hs tsea),a 


call 

drion 

(switch to drive bank 

: to i 

drive a: 


Id 

a, (hstdsk) 


push 

a f 


xor 

a 


Id 

(lis tdskl , a 

(the current drive Is saved 

ca 11 

onmot 

(turn motor 

call 

restr 

(restore to track 0 

ca 11 

driof £ 

jo£f drive bank 

Id 

de,ccp 

(22 sector data load to loc. 

push 

de 


call 

readhs t 


pop 

de 


Id 

hi,(listbuf) 


Id 

be,256 


ldlr 



Id 

a,(seccnt) 


dec 

a 

(finish 7 

Id 

(secen t),a 


jr 

z , botd2 


Id 

a,(hstsec) 


inc 

a 

1 inc sector number 

Id 

(hstsec),a 


cp 

17 


jr 

nz , botdl 


Id 

a, 0 


Id 

(hstsec),a 


Id 

a, (hsttrk). 


Inc 

a 

(inc track no 

Id 

(hsttrk),a 


jr 

botdl 


pop 

af 

(recall current drive 

Id 

(hstdsk),a 


init 

jump vectors 


Id 

a,0c3h 

( jump 

Id 

(Oh) , a 

(warm boot jump 

Id 

(5h) , a 

(bdos jump 

Id 

(hookl),a 

(cpm patchi jump 

Id 

(hook2) ,a 

(Cpm patch2 jump 

Id 

hi ,bios O 


Id 

(lhl,hl 


Id 

h 1 ,bdos *-6 


Id 

(6h),hi 


Id 

hi,patchi 


Id 

(hookl *-1) , hi 


Id 

hi , pateh2 


Id 

(hook2*1),hi 


xor 

a 


Id 

(hstact) ,a 

(init deblocking flags 

Id 

(unaent),a 


ret 



console status 


con i 

iobyte bit 0,1 


0 — 

- keyboard 


1 — 

- keyboard 


2 — 

- rs232 


3 —■ 

- keyboard 



ccp 


consti 

di 

call 

el 

nop 

di 

ret 


const! 




constli 

Id 

a, (iobytel 



and 

3h 

;get con: assign 


cp 

2 

(bat 7 


JP 

z ,bats t 



Id 

a, (funflg) 

(displaying function key ? 


or 

a 



j r 

nz,keyin 

;if function key then key is ready 


Id 

a,(pra(lq) 

(pressed ? 


or 

a 



3 r 

2 , nokey 



call 

cmpkey 

(same key ? 


cp 

Off h 



Jr 

nz,keyin 



Id 

a, (keycnt) 

(time for repeat key 7 


or 

a 



Jr 

z ,keyin 


nokey I 

Id 

a, 0 



Jr 

cstok 


keyin» 

Id 

a , Of f h 


catoki 

ret 



batst» 

ret 



^ ***** 

1 

console 

input 


/»*•** 




conint 

di 

call 

el 

coninl 



nop 




di 




ret 



conlnl: 

Id 

a , (iobyte) 



and 

3h 

;get con: 


cp 

2h 

(bat: input ? 


JP 

z ,batin 



Id 

a , (funflgl 

(if function key, get function key 


or 

a 



JP 

nz, functl 


input2 > 

ei 


(if no key input 


nop 


(wait until intr. scan a key 


nop 

di 

call 

chkpre 

(check any key pressed 


or 

a 



Jr 

z, input2 



ca 11 

cmpkey 

(Changed ? 


cp 

Of fh 



Jr 

nz, f key 



Id 

a, (keycnt) 

(repeat key count time up ? 


or 

a 



Jr 

nz, inpu t2 



Id 

a, 6 

.■reset repeat key count » 6 


Id 

(keycnt),a 



Id 

hi,newkey-l 

[Store key 


Id 

c, 10 


tptkey: 

Inc 

hi 



dec 

c 



Id 

a, (hi) 



or 

a 



Jr 

z, rptkey 



ala 

c 

(get no of the key 


ala 

c 

(in order to get ascii from table 


ala 

c 

(* 8 

rkeyi: 

rr 

a 



Jr 

c, fkeyl 



inc 

c 



Jr 

rkeyi 


fkey t 

id 

c, a 



Id 

a. 40 

(reset key count to 40 for not press 


Id 

(keycnt),a 

(key 1 1 

Id 

a, (ctlkey) 



and 

03h 



Jr 

z,fkey2a 


■ 

and 

02h 



Jr 

2 , fkey3 



add 

a, 78 

(Ctrl 

fkey3 i 

add 

a, 80 

(shift 

they 2t 

add 

a,c 




ipoint to key table 



Id 

b, 0 


Id 

c, a 


Id 

hi,keytbl 


add 

hi ,bc 


id 

a,(hi) 


Id 

ltempo) , a 


id 

h1,newkey 


Id 

de,oldkey 


Id 

ldir 

be, io 


Id 

a,|tempo) 


cp 

128 


jr 

rat 

nc,functO 

fkey2a: 

Id 

a, Icapf ly) 


or 

a 


Jr 

i ,fkey2 


Id 

a ,c 


cp 

16H 


jr 

c,fkey2b 


cp 

3 Oh 


jr 

nc,fkay2b 


xor 

a 


jr 

f key 3 

fkey2bi 

xor 

a 


u 

f key 2 

[get function 

key strings 

functli 

Id 

h1,(funadr1 


Jr 

funct2 

fUnctO! 

add 

a, a 


add 

a, a 


add 

a , a 


add 

a, a 


Id 

c , a 


Id 

b, 0 


Id 

h1,funkey 


add 

n 1, be 

funct2i 

Id 

c, (hi) 


inc 

hi 


Id 

a, (hi) 


Id 

(funadr),hl 


Id 

(funflg) ,a 

j * k* * * 

Id 

ret 

a , c 

7 

3 can 

key routine 

scan i 

id 

a,3 


jr 

scanS 

scanO: 

Id 

(hi) ,a 


id 

a,4 

scan5 t 

Id 

(tempi) ,a 

scanl ( 

id 

hi,tmpkey 


Id 

c, 9 


in 

a, (portc) 


push 

af 

scan2 ! 

in 

a,(portc) 


and 

Of Oh 


or 

c 


out 

nop 

nop 

(portc) ,a 


in 

cpl 

a,Iportb) 


id 

(hi) ,a 


inc 

hi 


dec 

c 


jP 

p , scan2 


pop 

af 


out 

(portc) ,a 

[dobounce checking 


Id 

de , tmpkey 


Id 

h1,newkey 


Id 

b, 10 

scan! i 

Id 

a , (de) 


cp 

(hi) 


jp 

nr,scanO 


inc 

hi 


inc 

de 


u 1112 

scan3 


Id 

a , (tempi) 


dec 

a 


Id 

(tempi) ,a 


jr 

nz,scanl 


I load ascii code of the key 
leave newkey to old key buffer 


[function keys codes are greater than 128 

:get cap lock flag 

isklp for cap flag reset 
[check if input is alphabet 

[input is alphabet 


(input not alphabet 


[get function key input string 
;*16 for they are 16 bytes apart 


(point to function key table 


;if follow is 0, function flag is reset 
isave function key pointer 
iset function key flag 


(check 3 times for debounce 
(Store new key 

lif key changed debounce » 4 

ipoint to temp, key buffer 
[Initial scan line to line 9 
/store present port c status 

(output scan lines 


iget matrix feedback 
(they are 0 for pressed 
(Store in temp, key buffer 

(scan another line 
(loop for not finish 
(restore port c status 


(get temp key 
;get new key 


l save 

(branch for still bouncing 

(check next byte 
; loop 

idebounce ok 7 

(branch for debounce not finish 





Id 

h , Inewkey*3) 



Id 

(ctlltey) ,a 

;save Ctrl key in control key buffer 


and 

OeOh 

(clear Ctrl keys 


Id 

(newkey+3),a 


chkprs! 

Id 

h1,newkey 



Id 

b, 10 


Bcan4 : 

Id 

a,(hi| 

(check any key pressed ? 


or 

a 



ret 

nz 

(pressed, return with accm non-zero 


Inc 

hi 



d jnz 

scan4 

(loop checking 


ret 


(not Pressed, return with zero accm 

j ***** 




) 

compare keys 


1 

check 

if newkey * oldkey 





cmpkey s 

Id 

h 1,newkey 

(point to newkey 


Id 

de,oldkey 

(point to oldkey 


Id 

c, 9 


ampky1( 

Id 

a, (de) 



xor 

(hi) 

(changed 7 


U 

z, smkey 



and 

(hi) 

(which bit have change 


jr 

nz ,getkl 

(branch If channge from 0 to 1 

smkey I 

inc 

hi 

(check other keys 


Inc 

de 



dec 

c 



JP 

p,cmpkyl 

(loop checking 


dec 

hi 

(load new keys 


dec 

de 

(If reset to 'O' 


Id 

be, 10 

(copy newkey to old key If nokey 


lddr 




Id 

c, Of fh 

(return with a - Offh for no key 

cmpok! 

Id 

a, c 

(same Input 


ret 



getkl i 

sla 

c 

(get no of the key 


s la 

c 

jc * 8 * log2 a 


sla 

c 


getkey: 

rr 

a 



j r 

c, cmpok 



inc 

c 




getkey 


j ft * * * -* 




1 

key table 



(the keyboard matrix Is shown below 

.•small letter table 

keytbl! db '012345S7' ‘ 

db 1 39-*',Sch, ’ (J;' 

db 27h,50h.',./ ab' 

db 'cdefghij ' 

db 'klmnopqr' 

db '3tuvwxyz' 

db ' ',128,129,130 

db 131,132,esc,tab.20h,bs,20h,cr 

db 20h, chma,20h,7fh, 19,5,24,4 

db '»-*/ 

,"block letter table 

keyshti db ') I 1 ,5eh, ' r .’ 

db ' * 1' ,5flt, 1 ♦ ' ,7ch, ' 1 J : ' 

db ' , 7eh , '5(1? AB ' 

db 'CDEFGHIJ' 

db 'KLMNOPQR' 

db ' STUWfXtfZ ’ 

db ' ’,133,134,135 

db 136,137,esc,tab,20h,bs,20h,cr 

db 20h,££,20h,7£h,19,5,24,4 

db '+-*/ ' 

(control key table 
koyctli db '01234567' 

db '89--', 28,27,29,*( ' 

db 27l>, 60h , 1 , . / ',1,2 

db 3,4,5,6,7,8,9,Oah 

db Obh, Och , Odh, Oeh, Of h, 1 Oh, 1 111, 121) 

db 13li,' 14h , 15h , 16h, 17h, 18h, 19h , lab 

db ' ',128,129,130 

db 131,132,esc,tab,20h,bs,20h,cr 

db 2 Oh, clime ,2Oh,7fh,19,5,24,4 

db *♦-»/ 




* * * * * 


console output routine 


; 
i 

y * A * * * 

J 

( lobyte 0,1 

I 0 - 80 column 

; 1-<10 column 

t 2 - list device 

; 3 - 80 column 

I 

cOhouti 

dl 

Id (3 tkbuf) ,sp 

Id sp.blontk 

call coutl 

Id sp,(stkbuf) 

el 

nop 

dl 

ret 

( 

coutl! Id a,(iobyte) ;check lobyte for 10/00 column 

and 3h 

cp lb 

jp z,dsp40 (=1 foe 40 col, others are 80 col 

cp 2li 

jp z,llsti ;to list device 

Id a,(£lag40) (80 column card Installed 7 

or a 

jp z.dspBO 

dspIO: (40 column for no 80 column card 

(erase cursor 

call xytocl (change x-y coordinate to buffer pointer 

Id de,wrscn (point to write screen 

add li 1, de 

Id a, 1 

out (vnddr),a 

Id a,h 

out (vaddr),a 

Id a,(curbuf) (recall the hided character 

out (vdata),a 

Id a,(escflg) (in escape sequence 7 

or a 

jp nz,escse4 

Id a,c 

cp 1 ' >• control keys 7 

jr c,ctlse4 

call outvi4 ' (output if normal ascii code 

call cur£w4 (advance cursor 

dspok4i 

nodsp4( xor a (reset all reset status and flags 

Id (esef lg| ,a 

Id (escent),a 

dspsk4s call xytocl (write cursor back 

Id de,rdscn . 

add hl,de 

Id a, 1 

out (vaddr),a 

Id a,h 

out (vaddr) ,a 

in a, (vdata) 

Id (curbuf),a (save the character behind the cursor 

Id de,wrscn-rdscn 

add hl,de 

Id a, 1 

out (vaddr),a 

Id a, h 

out (vaddr),a (write the cursor block 

Id a.curblk 

out (veata) ,o 

ret 

,*»*•* 

( control sequence 40 col 

I * * * * * 

ctlse4: cp bell (sound ball 

jp z,bell40 

cp bs (back space 

jr z,bs40 

cp tab (tab 

jr z,tab40 

cp If (line feed 

jr z,1f40 

cp chme (cursor home 

jr Z,chme40 

cp f f 


(form feed 




jr 

z , EE40 


cp 

cr 


Jr 

z,cr40 


cp 

esc 


Jr 

z ,esc40 


cp 

cr ig 


Jp 

z,crig40 


cp 

elf t 


jp 

z.,clf t40 


cp 

cup 


jp 

z,cup40 


cp 

cdwn 


jp 

Z,cdwn40 


jr 

dspsM 

; ***** 



t 

bell 


1 ***** 



bell40l 

call 

sndbel 


Jr 

nodsp4 

(sound 

the bell routine 

sndbelt 

Id' 

a, lOh 


Id 

(sndamp), 


ret 


j * A * * * 



; 

back 

space 

1 * * * * * 



bs40 : 

call 

curbs 4 


Id 

c, • 1 


call 

outvi4 


jr 

tdspo4 

j * * * *J* 



> 

tab 


J ***** 



tab40 : 

call 

curfw4 


Id 

a , (curx) 


and 

7 


jr 

nz , tab40 


Jr 

tdspo4 

> 

line 

feed 

• ***** 



1«40: 

Id 

a , (cury) 


cp 

cymax4 


jr 

nz,If 41 


call 

scrol4 


jr 

tdspo4 

lf41 ! 

Inc 

a 


Id 

(cury),a 


Jr 

tdspo4 

, ***** 



• 

cursor home 

j * * ** * 



chme40: 

Id 

a,cymin4 


Id 

(cury),a 

,***** 



t 

carrlge return 

cr 40: 

Id 

a,cxmin4 


Id 

(curx) ,a 


Jr 

td s po 4 

j***** 




form 

feed 

j***** 



ff 40: 




call 

clrtxt 


Jr 

chme40 

^ * A 1* * * 



; 

clear 

screen 

^***** 



clrtxtt 

Id 

de.wrscn 


Id 

be,40*25 

clrtl: 

Id 

a ,e 


out 

(vaddr),a 


Id 

a ,d 


out 

(vaddr),a 


111 

a, • ’ 


out 

(vdata),a 


ina 

de 


dec 

be 


Id 

a,b 


or 

c 


Jr 

nz,clrtl 


ret 



(carriage return 
(enter escape esquence 
(cursor right 
(cursor left 
(cursor up 
(cursor down 

(sound the bell 






t 

7 * * * * * 

esc40 t 

I * * * * * 

t 

f * * * * * 

cup40 j 


7 ***** 

> 

I ***** 

cdwn40 t 


curdn4i 

I * ** * * 


c 1 £ 1 4 0! 


7 * * * * ** 

J ' 

7 * * * * * 

cr JLg4 0: 


curig4» 
tdapo4i 
;*♦*** 
t 

I** * * * 

curbs4 s 


curb41t 


curb4 2 t. 

I * * * * * 

i 

f ***** 

cur£w4! 


curf41! 


cur£4 2: 
curf 43 : 


;***** 

I 

J * * * * * 

scrol4 1 


entsr esc seq 


Id 

a, 1 


Id 

(eseflg(,a 


jp 

dspsk4 


cursor 

Up 


Id 

a,(cury) 


cp 

cymin4 


jr 

z,tdspo4 


dec 

a 


jr 

curdn4 


cursor 

down 


Id 

a, (cury) 


cp 

cymax4 


jr 

z,tdspo4 


Inc 

a 

7 * * * * * 

Id 

(cury) ,a 

jr 

tdspo4 

t 

cursor 

left 

J 

J 

7 * * * * * 

outvl4 

Id 

a,(curx) 

cp 

cxmin4 


jr 

z,tdspo4 


dec 

a 


jr 

curig4 


cursor 

right 


Id 

a,(curx) 


cp 

cxmax4 


jr 

z,tdspo4 

, ***** 

inc 

a 

f 

Id 

(curx),a 


jp 

dspok4 

f 

cursor 

backspace 

r 

Id 

a,(curx) 

t 

****** 

» 

cp 

cxmin4 

xytoc4 

jr 

z,curb41 


dec 

a 


jr ' 

curb4 2 


Id 

a,(cury) 


cp 

cymin4 


ret 

z 

:<y to41 

dec 

a 

Id 

(cury),a 


Id 

a,cxmax4 

xyto4 2 

Id 

(curx) , a 


ret 

cursor 

forward 


Id 

a , (curx) 

****** 

t 

cp 

cxmax4 

r 

jr 

z,cur£41 

. * * * * * 
t 

inc 

a 

escse 4 

jr 

curf 42 


Id 

a, (cury) 


cp 

cymax4 


jr 

z,curf43 


Inc 

a 


Id 

(cury),a 


Id 

a , cxmin4 


Id 

(curx) ,a 


ret 

call 

scrol4 


Id 

a , cxmin4 


Id 

(curx) , a 


ret 

scroll 

Id 

hi , rdscnMO 


Id 

de,wrsen 


Id 

be ,40*24 



Id 

a a 1 

out 

(vaddr) ,a 

Id 

a , h 

out 

(vaddr),a 

In 

a , (9 0I\) 

push 

aE 

Id 

a t e 

out 

(vaddr) ,a 

Id 

a * d 

out 

(vaddr),a 

pop 

a E 

out 

(vdata) ,a 

inc 

hi 

inc 

de 

dec 

be 

Id 

a ,b 

or 

c 

jr 

ret 

nz r scroll 


output to video 
the character In c reg. 
is output Screen pointed by x-y 
where x-y irt in curx and cury 

call xytoc4 

Id de,wrBcn 

add hi,da 

Id a, 1 

out (vn<ldr),a 

Id a,h 

out (vaddr),a 

Id a, c 

out (vdnta),a 

ret 

x-y to continue 
the coordinate stored In 
curx, cury Is converted 
to a pointer pointing to 
the corresponding screen 
location 


Id 

a,(cury) 


suo 

cyrain4 


Id 

h 1, i) 


Id 

de, 40 


cp 

0 


jr 

z,xyto4 2 


add 

h 1 , de 


dec 

a 


jr 

nz,xyto41 


Id 

a,(curx) 


sub 

exm ln4-1 


Id 

e, a 


Id 

d, 0 


add 

ret 

h 1, do 


esc 

sequence 


Id 

a , (nsccntl 

(check escape status 

cp 

1 


jp 

z,snty4 

iset y coordinate 

cp 

2 


jP 

z,setx4 

/set x coordinate 

Id 

a ,c 


cp 

'j' 


jp 

z, £f40 

/form feed 

cp 

•E' 


jp 

Z, ff tO 

/form feed 

cp 

' Y ' 


jP 

z, locu40 

/start locating cursor 

cp 

'A' 


jp 

Z,cup40 

'D' 

/cursor up 

cp 


jp 

z,cdwn40 

/cursor down 

cp 

'C' 


jp 

z,crig40 

/cursor right 

cp 

'D' 


jp 

z,clft40 

/cursor left 

cp 

'H' 


Jp 

z,chme40 

/cursor home 

jp 

dspok4 






* * * * * 


****** 

/ locate 

cursor 

a ***** 

locu40s Id 

a-i 

Id 

(esccnt)ia 

jr 

tdpsk4 

sety4: Id 

a ,c 

cp 

cymin4 

Jr 

nc,sety41 

Id 

a , cymln4 

sety41/ cp 

cymax4 * L 

jr 

c,sety42 

Id 

a,cynax4 

sety42: la 

(cury) , a 

Id 

a.2 

Id 

(esccnt),a 

tdpsk4: jp 

dspsk4 

setx4: Id 

a ,c 

cp 

cxmln4 

Jr 

nc , set:<41 

Id 

a, cxmin4 

setx4l! cp 

cxmax4 ♦ 1 

Jr 

c, set:<4 2 

Id 

a, cxmax4 

set:<42: Id 

(curx),a 

jp 

dspok4 

; * * * * * 

/ 00 column display 

j * * * * * 

dspdO * 

Id 

a,(modflg) 

ot 

a 

Jr 

nz,srmode 

Id 

a, ( escflg ) 

or 

a 

JP 

n 2 ,escseq 

Id 

a ,c 

cp 

i • 

jr 

c.ctlseq 

Id 

a,(invert) 

or 

a 

jr 

z,ninv 

Id 

a ,c 

or 

80li 

Id 

c,a 

ninvi call 

outvid 

call 

curf w 

dspoki call 

poseur 

nodspt Jtor 

a 

Id 

(escf lg.) ,a 

Id 

(esccnt) ,a 

dspskpj ret 

srmodei xor 

a 

Id 

(modflg),a 

ret 

1 ***** 

/ control 

sequence 

****** 

ct'seqi cp 

bell 

jr 

z,bel 10 

cp 

bs 

jr 

2, bsO 

cp 

tab 

jr 

2 , tabO 

cp 

If 

jr 

2, lfO 

cp 

chine 

jr 

2 ,ch:ne0 

cp 

ff 

jr 

2 , ffO 

cp 

cr 

jr 

2 ,cr0 

cp 

esc 

jr 

2 ,«SC0 

cp 

crlg 

jp 

2 , criyO 

cp 

clft 

jp 

2 , C1fto 

cp 

cup 

jr 

2 ,cupO 

cp 

cdun 

jr 

2 i cdvnO 

jr 

dspokp 


/esc sequence 


fsound bell 
/back space 
/ tab 

;line feed 


»*.<«** 
on 1 10? 

. * * * * * 

****** 
bsO s 


j * * * * * 

* * * * * * 
tabO: 


; *** 
If 0 t 


lfls 


****** 

****** 

chmeO: 

,***** 

* ***** 
crO : 


****** 

****** 

ffO! 


be 11 

ca 11 

sndbo l 

jr 

nodsp 

back 

3 pace 

call 

curbs 

Id 

c, ' ' 

ca 11 

outvid 

jr 

tdspok 

tab 

call 

curf w 

Id 

a,(curx) 

and 

7 

jr 

nz,fcabO 

jr 

tdspok 

line 

feed 

Id 

a,(cury) 

cp 

cymax 

jr 

nz,1f l 

call 

scro 11 

jr 

tdspok 

Inc 

a 

Id 

(cury),a 

jr 

tdspok 

cursor home 

Id 

a, cymln 

Id 

(cury) ,a 

carriage return 

id 

a,exmln 

Id 

(curx1,a 

jr 

tdspok 

form 

feed 

ca 11 

senon 

Id 

a, 1 ' 

Id 

(3creen1 , a 

Id 

h1,3creen 

Id 

de.screen *■ 

Id 

Idle 

be,80*25 

call 

senof f 

jr 

climeO 

enter 

esc seq 

Id 

a, 1 

Id 

(escflq) ,a 

jp 

dspskp 

cursor up 


/cursor home 
/form feed 
/carriage return 
/enter escape sequence 
/cursor right 
/cursor left 
/cursor up 
/cursor down 


/sound the bell 









* * * * * 


I 


cup0: 

Id 

a,(cury) 


cp 

cymin 


jr 

z, tdspok 


dec 

a 


jr 

curdnl 

1 ***** 

1 

cursor 

down 

t ****** 

cdwnOl 

id 

a, (cury) 


cp 

cymax 


jr 

z, tdspok 


inC 

a 

ctirdni: 

Id 

(cury) ,a 


jr 

tdspok 

1 ***** 

i 

cursor 

left 

• ***** 

clftO: 

Id 

a,(curx) 


cp 

exmin 


jr 

z,tdspok 


dec 

a 


jr 

curigl 

f ***** 

1 

cursor 

right 

f ***** 

origO : 

Id 

a, {curx) 


cp 

exmax 


jr 

2 ,tdspok 


Inc 

a 

ourigl: 

Id 

(curx ),& 

tdspok: 

jp 

dspok 

1 **»•** 

1 

cursor 

backspace 

J ***** 

curbs: 

Id 

a,(curx) 


cp 

exmin 


jr 

z .curbs 1 


dec 

a 


jr 

curbs2 

curbsl: 

Id 

a,(cury) 


cp 

cymin 


ret 

z 


dec 

a 


Id 

(cury),a 


Id 

a , c x ma x 

curb32: 

Id 

ret 

(curx),a 

• ***** 

r 

cur3or 

forward 

t ***** 

clirfw: 

Id 

a, (curx) 


cp 

exmax 


jr 

z,curfwl 


inc 

a 


jr 

curfw2 

cur fwl: 

Id 

a,(cury) 


cp 

cymax 


jr 

z,curfw3 


inc 

a 


Id 

(cury),a 


Id 

a,exmin 

curfw2: 

Id 

ret 

(curx),a 

curfwl: 

call 

scrol1 


Id 

a,exmin 


Id 

ret 

(curx),a 

j***** 

t 

scroll 



scroll: call scnon 

Id hl,screen»0O 

Id de,screen 

Id be,00 *24 

ldlr 

call senoff 

ret 

j ***** 

i screen on 

) turn on screen bank 

i ***** 

scnon: 

in a, |porta) 

Id (pbankl),a 

and Ocfh 

Id b, a 

Id a,(vidcol 

and 30h 

or b 

out (porta I , a 

ret 

I * * * * * 

l screen off 

t ***** 

senoff: Id a,(pbankl) 

out (porta I ,a 

ret 

* ***** 


(turn on screen bank 
(set pointers for scroll 

(scroll whole page 

[turn off screen bank 

[save present bank 
(get video bank 

[get saved memory bank 


>' output to video 

!**♦*•* ^ ata in c reg. to loc pointed by curx cury 


ca 1 1 

scnon 

ca 11 

xytoc 

Id 

de , scr 

add 

hi ,de 

Id 

(hi) , c 

call 

senof f 

ret 



[turn on screen bank 

(point to x-y coordinate pointed loc 

[put data 
[turn off screen 


x-y to continue 
convert x-y ( curx cury ) 
to pointer pointing sareen 
stored in hi 


xytoc: 

xytocl: 

xytoc2: 

; ***** 


Id 

a,(cury) 

sub 

cymin 

Id 

hi ,0 

Id 

de, 80 

cp 

0 

jr 

Z ,xytoc2 

add 

hi ,de 

dec 

a 

jr 

nz, xytocl 

Id 

a,(curx) 

sub 

exmin 

Id 

e , a 

Id 

d, 0 

add 

ret 

hi , de 


position cursor 

move curcor to position 

specified by curx cury 


call 

xytoc 

Id 

a, 14 

out 

(ertadrI ,a 

Id 

a, h 

out 

(ertetr) ,a 

Id 

a,15 

ou t 

(ertadr) ,a 

Id 

a, 1 

out 

ret 

(ertetr) ,a 


; 

; 

? 


* * * * * 


escape sequence 






flacseq 


f ***** 

f 

j ***** 

etoelO s 

etoell: 


. ***** 

; 

. ***** 
GtoepOi 


etoepl: 


t * * * * * 
t 

I * * * * * 

erallOi 


Id 

a, (esccnt) 


cp 

1 


JP 

2 ,sety 

;set y coordinate 

cp 

2 


jp 

Id 

2 ,setx 
a ,c 

>set x coordinate 

cp 

’ j ■ 

.•form feed 

jp 

z.ceo 


cp 

'.E' 

(form feed 

jp 

2 , f £0 


cp 

'K ' 

(erase to end of line 

jr 

2 .etoelO 


cp 

•J' 

(erase to end of page 

jr 

2,etoepO 


cp 

' 1 ' 

(erase present line 

jP 

2 ,erallO 


cp 

1 L 1 

(add in one line 

jp 

2 ,addll 0 


cp 

'H' 

(delete one line 

jp 

2,de1110 


cp 

’ Y ’ 

(locate cursor 

jp 

2 ,locurO 


cp 

'A' 

(cursor up 

jp 

Z,cup0 


cp 

'B' 

(cursor down 

jp 

2 ,cdwnO 


cp 

•C' 

(cursor right 

Jp 

2 ,crlgO 


cp 

'D' 

(cursor left 

jp 

z.clfto 


cp 

•H' 

(cursor home 

jp 

z,chmeO 


cp 

■P’ 

(set reverse display mode 

jp 

2 , srevO 


cp 

•q' 

(reset reverse display mode 

jp 

2 ,rsrevO 


cp 

* x 1 

(set block cursor 

jp 

2 ,smodeO 


cp 

'y' 

(set line cursor 

jp 

z,rmodeO 


Jr 

todspk 


erase 

to end of line 


Id 

a,(curx) 


push 

a f 

(Save cursor x-coordinate 

Id 

c, ' ’ 

(load blank 

call 

outvid 

(output to screen 

Id 

a, (curx) 


inc 

a 


cp 

cxmax*l 


Id 

(curx),a 


Jr 

nz,etoel1 

(loop until end of line 

pop 

a f 

(recall cursor x-coordinate 

Id 

(curx),a 


jr 

todspk 


erase 

to end of page 


call 

scnon 

(turn on screen 

call 

xy toe 


Id 

de, screen 


add 

h 1, de 


Id 

c, ' ' 


Id 

(hi) ,c 

(blank to screen 

Inc 

hi 


Id 

a, n 


cp 

Obfli 


jr 

n 2 , etoepl 

(loop until end of page 

Id 

a, 1 


cp 

080h 


jr 

n 2 .etoepl 


call 

senoff 

(off screen 

jr 

todspk 


erase 

enfclre line 


Id 

a,(curx) 


push 

af 


Id 

a,cxmln 


Id 

(curx),a 


cal 1 

scnon 




erail-2i 





push 

hi 

(save start pos. 


call 

xytoc 



pop 

be 



Id 

de,screen 



scf 




add 

hi ,de 



Id 

hi,7BOh-79 

(carry set 


id 

C, 



sbc 

h 1, be 



id 

b, 80 



push 

hi 

(save counter 

eralll» 

id 

(hi) ,c 



pop 

be 



Inc 

hi 



Id 

hi,ucreen*780h- 

81 


d jnz 

e.ralll 



Id 

de,screen* 70Oh — 

1 

era 113 i 





lddr 




call 

acnof£ 



jp 

erall2 



pop 

af 







Id 

(curx),a 



delete 

one tine 


fcodspk r 

jp 

dspok 



lines 

below deleted line 






scrol 1 

up 


1 

locate cursor 






f * * * * * 




lelllO: 




locur 0 1 

Id 

a, 1 



Id 

a,(aurx) 



Id 

(eaccnt),a 



push 

af 



jr 

tdpskp 



Id 

a, exmin 


saty i 

Id 

a ,c 



Id 

(curx), a 



cp 

cynin 



call 

schon 



jr 

nc,aety1 



Id 

a, leury) 



Id 

a,cymln 



cp 

cymax 


setyli 

cp 

cymax*l 



jp 

z t era 113 



Jr 

c, soty2 



call 

xy hoc 



Id 

a,cymax 



Id 

be » screen 


suty2 i 

Id 

(cury),a 



add 

h 1 i ba 



Id 

a,2 



push 

hi 

fsave present pos. 


Id 

(esccnt) , a 



Id 

be, 80 


tdpskp i 

jP 

dspskp 



add 

h 1 , be 


S«tlt:‘ 

Id 

a c 



push 

hi 

jsave new pos. 


cp 

cxrnln 



push 

hi 



jr 

nc,se txi 



pop 

be 



Id 

a , cxmln 



Id 

hi ,screen*7fi0h*flL 

30 txl1 

cp 

cxmax*1 



scf 




jr 

c , setxd 



sbc 

hi , be 



Id 

a , cxmak 



push 

hi 


setx2» 

Id 

(curx),a 



pop 

be 



jr 

todspk 



pop 

hi 


j * * * ** 





pop 

de 


; 

sat invert 



ldir 



i * * * * * 





jp 

erallJ 


srsvO : 

Id 

a f 1 


***** 





jr 

rsrevl 



list program 


| ***** 




***** 




; 

reset 

invert 






1 ***** 





lobyte 

bit 6,7 


rsrevOi 

Id 

a, 0 



OOh -- 

- 80col 


ra revlt 

Id 

( invert),a 



40h — 

- 40col 



jr 

todapk 



80h — 

- printer 


f ***** 





OcOh - 

— r3232 output 


; 

set mode 






i * * * * * 




1st: 




amodeOi 

Id 

a, 10 


istl : 





out 

(crtadr ) ,a 



Id 

a , \ lobyte ) 

(check lobyte 


Id 

a, 060h 



and 

OcOh 



jr 

rmodei 



ip 

z , d s p 8 0 

;list to 80 col 

1 **** * 





cp 

40h 


i 

reset 

mode 



jp 

z , dsp40 

j 1 int to tv 

; ***** 





Cp 

OcOli 


rmodeO: 

Id 

a,10 



jp 

z,rs2 3 ?o 

(list to rs232 


out 

(crtadr) ,a 

print : 





Id 

a, 068h 

i 

itrstr : 

push 

be 

/save cnar. 

rmodeis 

out 

(crtctr ) , a 



ei 


(wait Cor interrupt 


Id 

a, 1 



nop 


(to print char, in buffer 


Id 

(modflg) ,a 



nop 


Ilf It is full 


jr 

todspk 



ni 



****** 





pop 

be 

(get char. 

; 

insert 

one blank line 



Id 

a , (l»lif rdy ) 

(check buffer ready 

i 

lines 

above Inserted line 



or 

a 


i 

scroll 

up 



jr 

z , p t r s t r 

(branch for buffer full 

t 

addllOt 









id 

a,(curx) 







push 

af 







Id 

a,cxmin 







Id 

(curx) ,a 







call 

scnon 







Id 

a, (cury| 







cp 

cymax 







jp 

z,erall2 







call 

xytoc 

















Id 

a,Offh 

ybuffer filled sign 


Id 

(mggrdy),a 

(message is ready for print 


Id 

hi,(inptr) 

;get spool buffer pointer 


Id 

a, 1 


out 

(vaddr) ,a 



Id 

a, h 



add 

a,40h 

yset bit 6 for write data 


out 

(vaddr) , a 

ystore char, in spool buffer 


Id 

a ,'c 


out 

(vdatal,a 



inc 

hi 

(inc pointer 


Id 

a, h 



CP 

rsplen 

(end of spool buffer ? 


Jr 

nz,inrol 

(branch to not end 


Id 

hl,rsplst 

(reset pointer to start loc. 

inro 1: 

Id 

(inptr) ,h 1 

jstore pointer 


call 

chkptr 

(spool buffer full ? 


Id 

(bufrdy) ,a 

(Store buffer ready flag 1 for not full 


ret 



t 

; 

temp 



rs2.12o( 

ret 



• 

check 

spool pointer routine 

1 

chkptr: 

Id 

hi,(inptr) 

(get push in pointer 


Id 

b,h 



Id 

c, l 



Id 

hi,(outptr) 

(get pop out pointer 


or 

a 

(reset carry flag 


sbc 

hi ,bc 

(are they equa1 ? 


Id 

a, h 



or 

i 

?if equal a * 0 , buffer not ready 


ret 



i Hi H 

list 

s tatus 


• A * A * * 




1is tst: 

Id 

a,(iobyte) 



and 

OcOh 



cp 

0 011 

ycnecking printer ? 


Jr 

z.lststl 

(yes, get buffer ready flag 


xor 

a 

(always read'/ for screen and rs232 


ret 



1 n to t1.: 

Id 

a,(bufrdy) 



ret 



. * * k * * 

punch 

device 


;***»* 




plltich : 

ret 



. * * 4 *■ * 





reader 


. * * * * * 




reader: 

batin: 

xor 

ret 

a 


* 

disk 

routines 


!*»»** 




1 

cp/m 

to host disk constants 

l 

iobyte 

equ 

OOOih 

»i/o byte 

cdisk 

equ 

0004h 

rcurrent disk no. 

T 0«a t If 2, 3, 4,5,6*b r 7=ram disk 

? 

bdos 

constants on ehtry 

to write 

* 

stored in register c 


I 

wra 11 

equ 

0 

(write to allocated 

wrdlr 

equ 

1 

(write to directory 

wrnal 

? 

equ 

2 

(write to unallocated 

* 

; 

the bdos entry points given below show'the 

; 

i 

code 

which is relevant 

to deblocking only. 

; 

. A * A * * 

i 

home 

the selected disk 









HOME: 
honeCO: 

hon ed: 

I * ** * 4 
( 

I » * * * * 

seldskt 


so ltlli: 


sald9 t 

( clear 
clrrd : 


saldl: 


solda:( 

( 

l 

1 

I 

l 

l 

msxa 

msxb 

osb 

kay 

st2 

di4 

S3V 

ramdsk 


seld2 i 


seld3 i 


se1d4 l 


Id 

a, (hstwrt) 

?check for pending write 

or 

a 

jr 

117. , homed 


Id 

(hstact),a 

;clear host active flay 

ret 

select disk 


Id 

a ,c 

;get selected disk 

Id 

(savdskI , a 

;save selected disk 

Id 

a,(hstdsk) 

l load current selected dis 

cp 

c 

; * new disk drive 7 

jr 

z, seldb 

jbranch for new * current 

Id 

a . (hstwrt) 

;check for pending write 

or 

a 

jr 

nz ..clrrd 

(clear pending write 

Id 

a,(savdnk) 

(recall selected disk 

Id 

c,a. 

or 

a 

(0 for drive a 

jr 

n z , s e 1 d 1 


Id 

h 1,svadph 


Id 

a ,c 


Id 

(sekdsk).a 


ret 

pending read 


id 

a, (sektrk) 

(save selected track 

id 

(savtrk),a 


xor 

a 

(set selected track - 0 

id 

(sektrk),a 


call read 

(read to remove pending wri 

Id 

a, (savtrk) 

(recall orginal track 

Id 

(sektrk),a 

jr 

seldb 


cp 

ramdsk 

(Select ram disk 7 

jr 

nz,selda 


Id 

a,(ramdok) 

(is there any ram disk 

or 

a 


jr 

z,nodlsk 


Id 

hi,ramdph 


jr 

seld9 


notation of drives 


0 * 

max drive a 


1 « 

b » msx drive b 


2 - 

c * msx drive b, 

osborne format 

3 - 

d « msx drive b. 

kaypro format 

4 * 

e ■ msx drive b. 

12/14 single side 

5 » 

f « msx drive b. 

12/14 double side 

6 * 

g * SVI - 328 single side 

7 » 

h - ram disk svi 

- 747 

equ 

0 


equ 

1 


equ 

2 


equ 

3 


equ 

4 


equ 

5 


equ 

6 


equ 

7 


Id 

a ,c 


cp 

1 


jr 

nz , seld2 


Id 

hi,svbdpn 


jr 

se ld9 


Id 

(sekdsk) ,a 


ret 

cp 

osb 

(osborne drive 

jr 

nz , seld3 


Id 

h1 , osbdpn 


jr 

seld9 


cp 

kay 

(kaypro drive 

jr 

nz,seld4 


Id 

hi,kaydph 


jr 

seld9 


cp 

312 

(bondwell 12 drive 

jr 

nz,seld5 


Id 

h1,sl2dph 


jr 

seld9 


cp 

d!4 

(bondwell 14 drive 


seld5 i 




jr 

nz,seld6 



Id 

hi,dl4dph 



jr 

seld9 


sold6: 

cp 

ssv 

/svi-318 single side 


jr 

nz,nodisk 



Id 

hi,ssvdph 



jr 

seld9 


nodiskt 

Id 

hi, 0 

>no physical or logical drive 


ret 



j * * * * * 





set 

track given by registers be 

• * * * * * 




snttrkt 

Id 

h,b 



Id 

1 ,c 



Id 

(sektrk),hl 

/track to seek 


ret 



» * * * * * 




/ 

set 

sector given by register c 

i ***** 




sntsec t 

ind 

be 

zinc for logical sector start at 1 


Id 

a, c 



Id 

1seksec) , a 

/sector to seek 


ret 



1 ** * * * 




7 

set 

dma address given 

by be 

1 * * * * * 




an tdinai 

Id 

(dmaadr),be 



ret 



• A * * * * 

t 




7 

translate sector number be 

• A * * * * 




soctr’a i 

Id 

h r b 



Id 

1 ,c 



inc 

hi 

/inc for logical sector start at 1 


ret 



j A * * * * 




7 

read 

the selected cp/m 

sector- 

; 

the 

read entry point takes the place of 

7 

the 

previous bios definition for read 

• ***** 




road: 





di 




call 

readrt 



el 




nop 




dl 




ret 



readrti 

call 

chgdsk 

/change to suitable disk format 


xor 

a 



Id 

(unaent),a 



Id 

a, 1 



Id 

(readop),a 

/read operation 


Id 

(rsflag) ,a 

/must read data 


Id 

a,wrual 



Id 

(wrtype),a 

/treat as unalloc 


jP 

rwoper 

/to perform the read 

, A ** * * 




7 

write the selected cp/ 

m sector - 

t 

the 

write entry point 

takes the place of 

t 

the 

previous bios definition for write. 

• ***** 




write s» 





dl 




call writrt 



ei 




nop 




di 




ret 



wrltrti 

call chgdsk 

/change to suitable disk format 


xor 

a 

/O to accumulator 


Id 

(readop),a 

/not a read operation 


Id 

a, c 

/write type in c 


Id 

(wrtype),a 



cp 

wrual 

/write unallocated? 


jr 

nz,chkuna 

/check for unalloc 

; 

write to unallocated. 

set parmeters 

; 

Id 

a, reepbk 

/next unalloc recs 


db 

03eh 

/Id a, 




recpbki db 

0 


Id 

(unacnt) ,a 


Id 

a, (sekdsk) 

;disk to geek 

Id 

(unadsk) ,a 

yunadsk » sekdsk 

Id 

111 , (sektrk) 


Id 

(unatrk) ,hl 

yunstrk * sectrk 

Id 

a, (seksec) 


dec 

a 

ysector start from 0 

dec 

a 

;for blocking and deblocking 

Id 

(unasec),a 

yunasec » seksec 


t 

uhkuna : 



(check 

for write to 

unallocated sector 


Id 

a,(unacnt| 

(any unalloc remain? 


or 

a 



Jr 

z,a 1loa 

(Skip if not 

1 

/ 

more unallocated records remain 


dec 

. a 

.•unacnt = unacnt - 1 


Id 

(unacnt) ,a 



Id 

a, (sekdsk) 

(same disk? 


Id 

hi,unadsk 



cp 

(hi) 

;sekdsk - unadsk? 


Jr 

nz, alloc 

(Skip if not 

) 

t 

disks 

are the same 



Id 

hi,unatrk 



call 

sektrkcmp 

(sektrk * unatrk? 

1 

i 

jr 

nz,a 1loc 

(Skip if not 

tracks 

are the same 



Id 

a,(seksec) 

/same sector? 


dec 

a 



dea 

a 

(sector start from 0 


Id 

hi,unasec 



cp 

(hi) 

(seksec • unasec? 


Jr 

nz,alloc 

(Skip if not 

J 

t 

ma tch , 

move to next 

sector for future ref 


ind 

(hi) 

(unasec » unasec * 1 


Id 

a, (hi) 

(end of track? 

t 

cp 

cpmspt 

(count cp/m sectors 


db 

Of eh 

(cp in machine code 

cpmspt: 

: db 

0 



Jr 

c, noovf 

(skip if no overflow 

i 

i 

overflow to next track 


Id 

(hi) , 0 

(unasec » 0 


Id 

hi, (unatrk) 



ind 

hi 



id 

(unatrk),hl 

(unatrk » unatrk * i 

t 

noovf: 




(match 

found, 

mark as unnecessary read 


xor 

a 

(0 to accumulator 


Id 

(rsflag) ,a 

(rsflag ' 0 


JP 

rvoper 

(to perform the write 

alloc: 





(not an unallocated 

record, require pre-read 


xor 

a 

;0 to accum 


Id 

(unacnt),a 

(unacnt = 0 


ilia 

a 

;1 to accum 


Id 

(rsflag),a 

(rsflag * 1 


t 

t 


» 

common 

code for read and write follows 

; 

rwopers 

(enter 

here to perform 

the read/write 


xor 

a 

;0 to accum 


Id 

(erf lag) ,a 

(no errors (yet) 


Id 

a, (seksec) 

(compute ho3t sector 


dec 

a 

(start from 0 


dec 

a 



push 

be 


; 

Id 

b,seeshf 

( load no of shift 


db 

0«h 

(Id b, 

secs'nf t 

db 

0 


getssni 

or 

a 

(carry * 0 


rra 


(Shift right 


d jnz 

getssh 

(shift until count » 0 


pop 

be 




id 

(sekhst) ,a 

(host sector to seek 

i active host sector? 


Id 

hi,hstact 

(host active flag 

Id 

a, (hi) 

id 

(hi) ,1 

(always becomes 1 

or 

a 

;was it already? 

jt 

z,£ilhst 

(fill host If not 

host 

buffer active, same as seek buffer? 

id 

a,(sekdsk) 


id 

hi,hstdsk 

(same disk? 

cp 

(hi) 

(sekdsk - hstdsk? 

jt 

nz,noma tch 


' same 

disk, same track? 

Id 

hi,hsttrk 


call 

sektrkemp 

oektrk • hsttrk? 

jr 

nz,nomatch 


same 

disk, same track 

, same buffer7 

Id 

a,(sekhst) 


Id 

hi,hstsec 

(sekhst » hstsec? 

Cp 

(hi) 


jr 

z,ma tch 

(skip if match 

lomatch t 

;proper disk, but not 

correct sector 

Id 

a,(hstwrt) 

(host written? 

or 

a 


cal 1 

nz,;;ritehst 

(clear host buff 

lilhst: 

; mav 

have to fill the 

host buffer 

Id 

a,(sekdsk1 


Id 

(hstdsk) ,a 


Id 

hi , (ssktrkl 


Id 

(hsttrk),hl 


Id 

a,(sekhst! 


Id 

(h3tsec1 , a 


Id 

a,(rsflag) 

(need to read? 

or 

a 


call 

nz,readhst 

(yes. If 1 

zor 

a 

(0 to accum 

Id 

(hstwrt) ,a 

(no pending write 

i.i ten l 



(copy 

data to or from 

buffer 

Id 

a,(sekseef 

(mask buffer number 

dec 

a 


dec 

a 


and 

seemsk 

(least slgnif bits 

db 

0e6h 


looms lit db 

0 


Id 

1, a 

(ready to shift 

Id 

h,0 

(double count 

rept 

7 

(shift left 7 

add 

hi,hi 


endm 

hi gas relative host buffer address 

memory mapped version 


id 

de,(hstbuf) 


add 

hi ,de 

>hl * host address 

Id 

de,(dmaadr) 

(getfput cp/m data 

Id 

be,128 

(length of move 

Id 

a,(readop) 

(Which way? 

or 

a 


jr 

nz,rwmove 

(Skip if read 

write 

operation, mark 

and switch direction 

Id 

a, 1 


Id 

(hstwrt),a 

(hstwrt * 1 

ex 

de ,hl 

(source/dest swap 


t 

rwmovei 


( 

I 


ic initially 128, da Is source, hi is dest 
ldlr 

data has been moved to/from host buffer 


Id 

a,(wrtype) 

(write type 

cp 

wrdir 

(to directory? 

id 

a,(erflag) 

(in case of errors 

ret 

nz 

(no further processing 




clear 

host buffer for 

directory write 

or 

a 

)errors ? 

ret 

nz 

.•skip If so 

xor 

a 

;0 to accum 

Id 

(hstwrt) ,a 

(buffer written 

call 

wrltens t 


Id 

ret 

a, (erf lag) 



utility subroutine for 16-bit compare 


snktrkcmpi 

H'l * .unatrk or . hsttrk, compare with sektrk 


ex 

de,hl 


Id 

111 ,sektrk 


Id 

a, (de) 

(low byte compare 

cp 

(hi) 

(same 7 

ret 

ns 

(return If not 

> low bytea equal, test 

high Is 

Inc 

de 


inc 

hi 


Id 

a,(de) 


cp 

(hi) 

(sets flags 

ret 



(change disk routine 


cligdsk: push 

af 


push 

de 


push 

hi 


Id 

a*(sekdsk) 


add 

a,a 

(shift to suitable bias 

add 

a,a 


Id 

9,a 


Id 

d * 0 

(16 bit add 

Id 

hi,drvtbd 

(load drive table pointer 

add 

hi ,de 


Id 

a,(hi) 

(get record per block 

Id 

(recpbk) ,a 


inc 

hi 


Id 

a,(hi) 

(load logical sector per track 

Id 

(cpmspt) ,a 


inc 

hi 


Id 

a.(hi) 

(load record shift 

id 

(secmsk) ,a 


inc 

hi 


Id 

a,(hi) 

(load sector mask 

Id 

(secshf) , a 


pop 

hi 


pop 

de 


pop 

af 


ret 



(drive characteristics table 


( recpbk * no 

of cp/m record 

per block 

( cpmspt * no 

of cp/m record 

per track 

( secmsk • ( physical sector 

size 1/128-1 

( secshf ’ loy 2 l ( physical 

sector size ) / 128 ) 

( db 

recpbk,cpmspt 

,secmsk,secshf 

drvtbl! db 

16,34,1,1 

, a a msx 

db 

16,34,1,1 

(b msx 

db 

8,40,7,3 

:c osborne 

db 

9,40,3,2 

(d kaypro 

db 

16,36,1,1 

,-e bwl 2 

db 

16,36,1,1 

if bw14 

db 

8,34,1,1 

(g svi-328 

db 

8,32,1,1 

(h ram disk 

****** 



( hstdsk 

’host dl3k I 


( hstsec 

’host sect 1 0)416 

1 iisttrk 

• host track I 01}79 

( erflag 

non-zero if error 

.***** 



writahst: 



Id 

a,(h3tdsk) 

(get selected disk 

cp 

ramdsk 

(ram disk ? 

JP 

z.wrtram 

(write ram di3k 

Id 

a, 1 






Id 

(motronl,a 

(set motor on flag 



call 

drion 

(turn on drive bank 



call 

on mot 

(turn on motor 



Id 

a,|mo 11me) 

(motor physically on ? 



or 

a 




Jr 

nz,wsecO 

(branch for physically 

on 


Id 

hi,40000 

(delay O.Ssec 



call 

delay0 



wsecO 

Id 

a, 10 

(set error counter 



Id 

(erront),a 



wsec4 s 

Id 

a, (gattrk) 

(get selected track 



call 

seekO 

(seek track 



Id 

h 1 .buffer 




Id 

(hstbuf),hi 



waecls 

call 

sbias 

(load physical sector 

tranform 


Id 

a, (gs tsec) 




add 

a, b 

(add bias factor start 

0 or 1 


Id 

(seept) ,a 




Id 

a,wsect 

jget write sector command word 


Id 

(comptl , a 

;out to command port 



Id 

be,reqpt 




Id 

hi, |h9tbuf) 




Id 

de,0 

jset timer to check no 

disk 

wschk: 

Id 

a, (be) 




add 

a, a 




Jt> 

p,wsdata 




dec 

e 

^decrement timer 



JP 

nz .wschk 




dec 

d 




jp 

nz, wschk 




ca 11 

of fmo t 

jot f motor for no disk 



JP 

rwo r r1 



wsdata 

: id 

de,da tapt 

;get data from data port 


P 

wsdat 



wsdrq! 

id 

a,(be) 

;road request port 



add 

a , a 

(shift 1 bit 



Jr 

c,wsdone 

(interrupt ? 



JP 

in, wsdrq 

(data request 7 


wsoatt 

Id 

a,(hi) 

;get data from buffer 



Id 

(de I , a 

(•write to data port 



inc 

hi 

;inc pointer 



JP 

wsdrq 



wsdone 

: Id 

a,(sttptl 

(command finished ? 



bit 

busy,a 




jr 

nz,usdono 

(wait for finish 



and 

wserr 

;any write error 



JP 

z,fini 

(branch for ok 


/ save 

error flag3 for displav 




Id 

b, a 




Id 

a, (errent ) 

(error 10 times 7 



dec 

a 




Id 

(errent) ,a 




jr 

nz,wsec4 

(branch to retry 


1 

jp 

rwe r r 



• * * * * * 





9 

\ 

hstdsk 

•host disk 1 



9 

hs ttrk 

»ho3t track 1 OV79 


1 

hstsec 

• host sect 1 0J»16 



9 

road " 

hstsiz" bytes 



9 

erflag 

non-zero if error 


• ** ** * 





raadhst v 





Id 

a,(hstdsk) 

(ram disk ? 



cp 

ramdsk 




JP 

z, rdram 

(read ram disk 



Id 

a, 1 




Id 

(motrori),a 

(set motor on .lag 



ca 11 

drion 




ca 11 

onmot 

(turn on motor 



Id 

a,(motime) 

(motor physically on 7 



or 

a 




jr 

nz,rsecO 




Id 

hi,40000 

(delay 0.5 sec 



call 

delayO 



rsecO t 

Id 

a,10 

;set error counter 



Id 

(errent),a 



rsec4 l 






Id 

a, (hsttrk) 

(seek required track 



call 

seekO 




Id 

hi,buffer 




Id 

(hstbuf),hi 






rnecl: call 

sblas 

Id 

a,(hstsec) 

add 

a r b 

Id 

(secpt)»a 

Id 

a,rsoct 

Id 

(compt),a 

Id 

be,reqpt 

1.1 

hi,(hs thuf) 

Id 

de, 0 

rilchkt Id 

a,(be 1 

add 

a, a 

jp 

p, rsdata 

dec 

e 

j? 

nz.rschk 

dec 

d 

j? 

nz,rschk 

call 

of fmot 

jp 

rwerrl 

rndata) Id 

de,datapt 

jP 

rsda t 

rndrq: Id 

a,(be) 

add 

a, a 

jr 

c,rsdone 

jp 

in, rsdrq 

rndat: Id 

a,(de) 

Id 

(hi) ,a 

inc 

hi 

jP 

rsdrq 

rndonei Id 

a, (sttpt) 

bit 

busy,a 

jr 

nz, rsdone 

and 

rserr 

jp 

z,fini 

(Save error flag for display 

Id 

b,a 

Id 

a,(errent) 

dea 

a 

Id 

(errent),a 

jr 

nz, rsec4- 

rwnrrii 

[ display disk 

off line, error 

( Id 

a,OdOh 

( out 

(vaddr),a 

I Id 

a, 81h 

( Id 

(vaddr),a 

( Id 

de,msg08 

1 Id 

c, 9 

( call 

tobdos 

1 jP 

rwerr2 

rverrt 

( this part of 

program displa 

; display interrupt first 

♦comment % 

Id 

a, OdOh 

out 

(vaddr),a 

id 

a, 81h 

out 

(vaddr),a 

Id 

a, b 

add 

a ,a 

Id 

(erf lag),a 

Id 

hi ,0 

push 

hi 

Id 

hi,mgg02 

push 

hi 

Id 

hi ,msg03 

push 

h-1 

Id 

h 1,rasg04 

oush 

hi 

Id 

hi,msg05 

push 

hi 

Id 

hi,msgOS 

push 

hi 

dsperrs pop 

de 

Id 

a,e 

or 

d 

jr 

z ,dspeok 

Id 

c, 9 

Id 

a, (erflag) 

add 

a, a 

Id 

(erflag),a 

call 

c ; tobdos 

jr 

dsperr 


[get physical sector bias 
;add physical sector bias 
;load read sector command word 

;set timer for no disk check 

[dec no disk timer 

[off motor for no disk 

(read data 

(check request port 
[Shift 1 bit 
[branch for Interrupt 
[branch for no data 
(read data 
[Store in memory 
(inc pointer 

(finish 7 

(any read sector error 7 

(retry 10 times 7 

(disable intr. code 
(point to register 1 
[disk offline 
[print buffer 

the disk i/o error 

[disable intr. code 
(point to register 1 
[recall error flag 




dspeok 1 

Id 

a, (hgtdsk) 



call 

hexnum 



Id 

a ,c 



add 

a, llh 

(bias to display alphabet 


Id 

(msgOO*• 8) , a 



Id 

a, (h3 ttrk) 



call 

hexnum 



Id 

a, b 



Id 

(msgOOHB) ,a 



Id 

a r c 



Id 

imsgOO * 191 ,a 



Id 

a,(hstsec) 



call 

hexnum 



Id 

a , b 



Id 

(msgOO* 30) , a 



Id 

a , c 



Id 

(msgOOOU ,a 



Id 

de,msgOO 



Id 

c, 9 



call 

tobdos 


twerr 2t 




(enable 

interrupt 



Id 

a , OEOli 

(enable intr. code 


out 

(vaddr) ,a 



Id 

a , 0 81 h 

ipoint to register 1 


out 

(vaddr) ;a 



» 




Id 

a , 1 

(set error flag 


Id 

(erflag) ,a 



jr 

rwmof f 


f Ini : 

Id 

a, 0 

(reset error flag 


Id 

(erflag) ,a 


rwmoff: 

Id 

a, 120 

(get timer for motor physically 


Id 

(motime) ,a 


Id 

a , 0 

(set motor physically off 


Id 

(motron) ,a 



call 

drioff 

(back to cp/m bank 


Id 

a,(erflag) 



ret 




\ 

t raiTi disk raad ;vrlta operation 


1 

witrarj: 

Id 

a, 1 

(set write operation 


jr 

rwrami 


tdram: 

xor 

a 

(set read operation 

rwrami: 

Id 

(phywrt) ,a 

(indication of read/write 


di 




in 

a, ( porta) 



Id 

( pbank4) , a 

(save present bank 


and 

OcOh 



or 

2 ah 

(switch ram disk bank 


out 

(porta 1 , a 



Id 

a, (hsttrk) 

(get track 


add 

a, a 



add 

a , a 



add 

a,a 



add 

a,a 

( * IS 


Id 

b , a 



Id 

a, (hgtsec) 



add 

a ,b 

(add and get mem. page pointing 


cp 

rmdbuf 

(on 4th page ? 


jr 

nc,page4 

(branch for 4 th page 


ca 11 

rwramj 

(get data in ram disk 

rwram4i 

Id 

a , (pbank4 ) 

(restore cp/m bank 


out 

(porta),a 



xor 

a 



Id 

(erflag) ,a 

(always no error 


ret 



/ read 

/ write 

from buffer 

to page stored in a 

rwram3! 

Id 

d , a 



Id 

e, 0 

(point to ram disk addr 


Id 

hi .buffer 

(point to buffer loc 


Id 

a , (phywrt) 



or 

a 



jr 

nz ,rwram2 



ex 

d e , h 1 

(swap source and dest. for read 

rwram2I 

Id 

be,2 5 6 



ldir 


(copy data 

f 

ret 



f 

J 

page 4 

read / write 

operation 


1 



page4 t 

add 

a, 3 

(shift three 256 byte page for workspace 


Id 

(locbak),a 

(save the location 


Id 

a,(phywrt) 

(identify read / write 


or 

a 



it 

nz,vrtp4 


tdp4 : 

Id 

a, 1 locbak) 

(get stored location 


Id 

d . a 

(save in suitable register 


call 

rdp41 

(read data 


Id 

a.rmdbuf 

(move from ram disk buffer to buffer 


call 

rwram3 

[move data 


Jr 

rwrani4 


wr tp<4: 

Id 

a,rmdbuf 

[for write operation write to huf. first 


C3 1 1 

r-.;ram3 

[move from buffer to rain disk buffer 


Id 

a,(locbak) 

(get dest. addr 


Id 

d, a 



call 

wrtp4 1 

(write from c. d. buffer to disk 


jr 

rwram4 


rmdbuf 

cqu 

Obch 

(location for ram digit buffer 

wrtp41 

aqu 

( rmdbuf♦i)* 25 6 

(entry of page 4 write 

t dpi1 

Cqll 

v/rtp41*2 

(entry of page 4 read 

( 

1 

this 

part of program i 

s copied to C3m disk bank 

1 

should be stored In large buffer to reduce ram size 

1 

ovrlay : 
wrtp42! 

it 

wr tp4 3 

[jump to write 

rdp4 2 i 

id 

a , Oaah 

[64k all ram disk 


out 

(portal,a 

[switch page 


Id 

e, 0 

[source loc. pointer 


Id 

1,0 



Id 

h,rmdbuf 

;read from buffer 


ex 

de, h 1 



Id 

ldir 

be,25fi 

[set counter 

rdp4 3 t 

Id 

a,0 6 a h 

(back to bios page 


ou t 

(porta),a 



nop 




nop 




nop 




nop 




nop 




ret 



wrtp43! 

Id 

a,Oaah 

[64k all ram disk 


out 

(porta) ,a 



Id 

e, 0 



Id 

1,0 



Id 

h,rmdbuf 

(write to buffer 


Id 

ldir 

be,256 

;set counter 


it 

rdp4 3 


endlayi 




t 

sblas: 

Id 

h 1, sebias 

(get sector bias table 


Id 

b, 0 



Id 

a, (hstdskl 



Id 

c, a 



add 

h 1 , be 

(point to selected disk bias 


Id 

b, (hi) 

[got bias 


ro t 



sebias: 

I 

otimot: 

do 

1,1,1,0,0,0,1 

(1 for start from 1 

Id 

a , (sngdr il 

[single drive Installed 7 


or 

a 



Id 

a , (ha tdsl;) 

(preload selected logical drive 


it 

nz ,don4 

[branch for always drive a: 


or 

a 



it 

nz , don 1 

(branch for drive b 

don 4: 

Id 

b,a 

[Save h3tds'< in b 


Id 

a, (dabak) 

[get last logical drive assign tc a: phylcal 


cp 

b 

(last logical drive * present logical drive 


Id 

a, b 



Id 

(dabak) ,a 

(save present logical drive 

; instruction 

added to disable 

the 

(Change 

disk 

warning 



it 

don5 



it 

z ,don5 

[branch for no change 


id 

de, msg20 

(print 'insert 1 


ca 11 

prtmsg 

[output to screen 


Id 

a , (dabak) 

[get logical 1 drive assigned 


cp 

S5V 

[svl slnqle side format ? 


it 

nz,don6 



Id 

de,msg26 

[print 'svl-single side' 


jr 

don 7 





don6 t 

OP 

dl4 


Jr 

nz,donfl 


Id 

de,msg25 


Jr 

don 7 

donfl ! 

cp 

sl2 


Jr 

nz, don? 


Id 

de,msg24 


Jr 

don 7 

don9 ( 

cp 

Jsay 


Jr 

nz.dona 


Id 

de,msg2 3 


Jr 

don7 

dona: 

cp 

osb 


Jr 

nz ,donb 


Id 

de,msg22 


Jr 

don7 

donb: 

Id 

de,msg21 

don7 s 

cal 1 

prtmsg 


Id 

de,msg2 7 


call 

prtmsg 


call 

conin 

don 5 i 

Id 

a, (selreg) 


and 

Ofch 


or 

1 


Jr 

don2 

donl: 

Id 

a, (selreg) 


and 

Ofch 


or 

2 

don2 : 

or 

S 


Id 

(se 1 pt) , a 


Id 

(selreg),a 


Id 

a,(d3kbak) 


Id 

b, a 


Id 

a, (hstdsk) 


cp 

b 


Jr 

z,don3 


Id 

(d3kbak),a 


call 

dlyOO 


call 

restr 

don3 i 

ret 


1 

t 

f 

print 

message routine 

I 

pctrasg 

push 

de 

prtml: 

pop 

de 


Id 

a , (de) 


cp 

'$'- 


ret 

z 


inc 

de 


push 

de 


Id 

c.a 


call 

conout 

t 

Jr 

prtml 

i 

msg20i 

db 

cr , 1f,‘Insert 

msg21t 

db 

'SVI-double s 

m.sg2 2 i 

db 

'Osborne? ’ 

mng23 ! 

db 

' Kaypro? ' 

mng24i 

db 

'Bondwell 12$ 

mng25 t 

db 

'Bondwell 14$ 

mng26: 

db 

'SVl-single s 

mng2 7 : 

1 

db 

' format disk 

( off motor 


t 

offmoti 

Id 

a,0 


Id. 

(selpt) , a 


Id 

(3elreg)_,a 


Id 

(motime) ,a 


ret 


( restore to track 0 

restr : 

Id 

a,res tor 


Id 

(gompt),a 


call 

dlyOO 


call 

ready0 


1 d 

a , (cofnpt) 


bit 

trkOO,a 


Jr 

ret 

z , res tr 


(bondwell 14 format ? 

(bondwe11 12 format ? 

(kaypro format ? 

(Osborne format ? 

(print 'svi-double side' 

(print 'format disk and type any key 1 
(wait for key 

(drive a on 


(drive b on 
(motor on 


(get a character 
(end ? 

(return for end 


(print character 
(loop until end 


(physically turn off motor 
(output to i/o port 


(test trkOO 


( 

( 


delay routine 



delayOi 

dec 

hi 



el 




nop 




di 




Id 

a, h 



or 

1 



j r 

nz,delayO 



ret 



1 

( fltcppi 

ar motor 

stopln on(-i 

stop 

s topinO 

: 




Id 

a,stepln 



Id 

(compt) , a 



ca 1 1 

cl 1 y 00 



ca 11 

roadyO 



ret 



; ae.ek , 

a required track 


1 track 

stored 

in a 


netfkO : 

Id 

c ,a 



cp 

40 



Jr 

c,seek6 



Id 

a,(selreg) 



or 

4h 

(select side 1 


Id 

(selpt) . a 



Id 

(selreg) ,a 



Id 

a,c 



sub 

40 

(side 1 ? 


Jr 

seekJ 


seek6i 

Id 

a,(selreg) 



and 

Of bh 

(select side 0 


Id 

(selpt) , a 



Id 

(selreg) ,a 



Id. 

a,c 



Jr 

seek3 


seekOO t 

call 

res tr 

»lf seek error retry 


call 

stepinO 

(restore and step in 


Jr 

seek2 


seek3! 

Id 

b,a 



Id 

a, (trkpt) 



cp 

b 

(already on required track ? 


ret 

z 

(return for equal 

seek2: 

Id 

a, b 



or 

a 



Jr 

z ,seek4 



Id 

(datapt) , a 

lload track to seek 


Id 

a, seek 



Id 

(compt) , a 

(load seek command 


call 

dlyOO 

(delay 


call 

readyO 

( 

seekl: 

Id 

a f (compt) 

(Ok ? 


bit 

busy,a 



Jr 

nz,aeekl 



bit 

skerr ,a 

.•seek error ? 


Jr 

nz, see-kO 


3eek5 : 

Id 

111, 1200 

(delay 20 msec 


call 

delayO 



re t 



seek'): 

call 

res tr 



Jr 

seek5 


dlyOO: 

nop 




nob 




nop 




nop 




nop 




nop 




ret 



raadyO: 

call 

dlyOO 


ready1: 

Id 

a , (compt) 



bit 

busy, a 



Jr 

nz,ready 1 


( 

ret 



drion : 

Id 

a, (drive) 



and 

Och 



Id 

b,a 



in 

a,(porta) 





id 

(pbank3),a /save present bank 


and 

Of 3h 


or 

b /get drive bank 


out 

(porta) ,a 


rot 


drioff! 

Id 

a,(pbank3) /off drive bank 


out 

(porta) ,a 


rot 


1 

fthi.3 part of 

program to display disk r/w fault 

1 

^convert a one 

byte data to two byte display 

;input 

from a 

out put to be 


.comment 1 

liexnum: 

Id 

c , a 


srl 

a 


srl 

a 


srl 

a 


srl 

a 


Id 

e , a 


Id 

d , 0 


Id 

hi,numtbl 


add 

hi ,de 


Id 

a,(hi) 


Id 

b, a 


Id 

a, c 


and 

0 fh 


Id 

e, a 


Id 

d ,0 


Id 

111 ,numtbl 


add 

hi,de 


Id 

a,(hi) 


Id 

c, a 


ret 


i 

1 number 

table 


/ 

numtbl: 

db 

30h, 311l, 32h, 33h ,34h,35h,36h.37h 

/ 

/error 

db 

33h,39h#41h f 42h,43h,44h,45h,46h 

message 

/ 

msgOO: 

db 

cr. If, 'drive :t: track Oxxh sector Oxxh 

nisg0<l! 

db 

cr , 1 f record not fount ?' 

insyO3 s 

db 

cr,1f,'crc error S' 

mng02: 

db 

cr , 1f,'1 ost data 5' 

msgO Ci : 

db 

cr,If,'write protected S‘ 

msg05: 

db 

cr,If,'write fault S' 

nmg03: 

db 

cr,If,'disk offline ?' 


* 



I 

I ***** 

r storagns 

j ***** 


/conin 
tmpkey: db 
newkey: db 
oldkey. db 
fcompOt db 
tempi: db 

prsflgi db 
ctlkeyi db 
otlky2/ db 
koycnti db 
funflg! db 
filnadn dw' 
/console out 
stkbufi db 
db 
db 
db 
db 
db 

blostk/ db 
flag40t db 
sndamps db 
escflgi db 
esccnti db 
invert/ db 


'S'2'2' 0 ' 0 ' 0,0 ' 0 /buffer for key debounce 

' 0,0,0, 0 ,0,0,0,0 /buffer for new key 

,0,0,0,0,0,0,0,0 /buffer for old key 

/temp storage 

/non-zero for key being pressed 

/control key buffer 

/control key backup 

/timer for auto repeat key 

/non-zero for function key pressed 

/pointer pointing present fkey location 

/stack buffer 
, 0 , 0 , 0 , 0 , 0 , 0 , 0,0 
, 0 , 0 , 0 , 0 , 0 , 0 , 0,0 
, 0 , 0 , 0 , 0 , 0 , 0 , 0,0 
, 0 , 0 , 0 , 0 , 0 , 0 , 0,0 
, 0 , 0 , 0 , 0 , 0 , 0 , 0,0 

/stack for bios 

/non zero for no 80 col card 

/sound amplitude register 

/escape flag 

/escape status count 

/invert display flag 



(capital lock flag 
(mode flag 

(screen cursor x pointer 
(screen cursor y pointer 
(buffer for char, behind cursor 

(pointer for spooler input 
(pointer for spooler output 
(spooler ready for output flag 
(spooler ready for input flag 
(max no. of char, output per lntr. 

(last logical drive for drive a: 

(single drive system flag 
(backup for cam disk sector pointer 
(•write operation flag for ram disk 
rram disk present flag 
(pointer pointing dma address 
(floppy error counter 

(backup buffer for select disk operation 
(backup buffer for select disk operation 
(logically selected disk 
(logically selected track 
(logically selected sector 
(physically selected disk 

(backup reg. to show change of logical disk 
(physically selected sector 
(physically selected track 
(physically selected sector 
(physically selected track 

(host sector 
(host allocation 
(pending write flag 

(backup reg. for disk select output port 

(Unallocated counter 

(unallocated drive 

(unallocated track 

(Unallocated sector 

(read write error flag 

( 

(read operation flag for floppy 
(write type storage reg. 

(dma addr storage 
(sector loading counter 
(reg. for saving present bank 

(reg. for saving present bank 

(reg. for saving present bank 

(reg. for saving present bank 

(check location for a: 

(check location for b: 

(check location for g: 

(Check location for c: 

(check location for d: 

(check location for f: 

(check location for h: 

(check location for e: 

(alio, vector for a: 

(alio, vector for b: 

(alio, vector for g: 

(alio, vector for c: 

(alio, vector for d: 

(alio, vector for f: 

(alio, vector for h: 

(alio, vector for e: 

(read or write buffer 
(directory buffer 
(program end 


end 






TITLE 

DSKDRV - MSXDOS 

disk driver for 2 drive hardware - 


i 

; 

Following disk driver Is for WD179X series floppy 

disk 

/ 

controllers or equivalent. Smart enough to detect 'drive 

not 

/ 

ready' 

even If the hardware does not support It. Can ttansfer 

; 

128 Kbytes In 6 seconds 

because the overhead is set to 

the 

/ 

minimum 

possible time. 



i 

; 

For hardware which has 

images of FDC to help transfer to/from 

; 

RAM at 

400011. . 7FFF1I. 



i 

; 

This module is placed somewhere between 600011 and 7FFFII. 


/ 

; 

By lllto 

slil Suzuki (ASCII 

Microsoft) 


i 

; 

As of Mar 22nd, 1984 



/ 

.280 




i 

/ 

MSX system specific constants 


t 

CR 

F.QU 

0DH 



LF 

EQU 

0 All 



1 

/ 

external symbols 



l 

EXTRN 

PROMPT 




EXTRN 

GETSLOT 

/get 3lot address (i.e., where 
lin I A) 

t am) 


EXTRN 

GETWRK 

;get base of work area in (IX| 

and 




l HIL! 



EXTRN 

DIV16 

;(0C| * (DC)/(DE), remainder in 

(IIL| 


EXTRN 

XFER 

/block transfer routine 



EXTRN 

5SECRUF 

;pointer to sector buffer for phy 
rdriver 

n lea 1 


EXTRN 

RAHAD0,RAMAD1,RAMAD2,RAMAD3 



EXTRN 

ENASLT 




EXTRN 

RAWFLG 

(read after write flag 



EXTRN 

SETINT,PRVINT 




EXTRN 

DI SI NT,ENAIMT 



t 

; 

definition of my own work area (offset from too) 


j 

MOTCNT 

EQU 

0 

;motor stop counter 


LASTO 

EQU 

1 

/last access counter for drive 0 


LAST 1 

EQU 

2 

/Inst access counter for drive l 


CURDRV 

EQU 

3 

(currently selected drive (physical) 

TRACKO 

EQU 

4 

/head position for drive 0 


TRACKL 

EQU 

5 

/head position for drive 1 


PRVDRV 

EQU 

6 

/previously specified drive 


P1IYDRV 

EQU 

7 

/number of physical driven 


/ 

WRKLEN 

EQU 

7*1 



/ 

i 

symbold 

internally defined 


/ 

PUBLIC 

MYSI7.E 



MYSUR 

EQU 

WRKLEN 

(work area size for this cartridge 



PUBLIC 

SECLEN 



SECLEN 

EQU 

512 

(maximum sector size supported by 
(cartridge 

this 

$$drive 

: i 




1 

; 

drive parameters supported by tills cartridge 


i 

DPBTni.l 





1 

; 

single 

side, 9 sectors 



DPBFC t 

DEFB 

0FCII 

(MEDIA 



DEFW 

512 

(SECS 12 



DEFB 

00001U1B 

(DIRMSK 



DEFB 

4 

(DIRSHFT 



DEFB 

0 

(CLUSMSK 



DEFB 

1 

(CLUSSI1FT 



DEFW 

1 

(FIRFAT 



DEFB 

2 

(FATCNT 



DEFB 

64 

(MAXEHT 



DEFW 

9 

(FIRREC 



DEFW 

352 

(MAXCLUS 



DEFB 

2 

(FATS IZ 



DEFW 

5 

(FIRD1R 





I 


1 double 

s Ide, 

9 

sectors 


t 

DPBFDj defb 

0FDII 



yMEDI A 

DEFW 

512 



t SECS I Z 

DEFB 

000011115 

f DIRM5K 

DEFB 

4 



jDIRSIIFT 

DEFB 

1 



;CLUSMSK 

DEFB 

2 



jCLUSSHFT 

DEFW 

1 



;FIRFAT 

DEFB 

2 



t FATCNT 

DEFB 

112 



f MAXENT 

DEFW 

12 



fFlRREC 

DEFW 

355 



IMAXCLUS 

DEFB 

2 



1 FATS 1 Z 

DEFW 

5 



J FIRDIR 

1 single 

side , 

8 

sectors 



DPBFEj DEFB 

0FEII 

; MEDIA 

DEFW 

512 

ISECSIZ 

DEFB 

000011115 

IDIRMSK 

DEFB 

4 

1 DI RSIIFT 

DEFB 

0 

ICLUSHSK 

DEFB 

1 

ICLUSSMFT 

DEFW 

1 

I FIRFAT 

DEFB 

2 

(FATCNT 

DEFB 

64 

(MAXENT 

DEFW 

7 

,'FIRREC 

DEFW 

314 

(MAXCLUS 

DEFB 

1 

IFATSIZ 

DEFW 

j 

3 

(FIRDIR 

I double 

side, 0 sectors 


DPBFFt DEFD 

0FFI! 

IMEDIA 

DEFW 

512 

ISECSIZ 

DEFI) 

00001111B 

IDIRMSK 

DEED 

4 

IDIRSHFT 

DEFD 

1 

ICLUSMSK 

DEFB 

2 

ICLUSSIIFT 

DEFW 

1 

IFIRFAT 

DEFD 

2 

IFATCNT 

DEFB 

112 

IMAXENT 

DEFW 

lo 

IFIRREC 

DEFW 

316 

(MAXCLUS 

DEFB 

l 

IFATSIZ 

DEFW 

f 

3 

IF1RD1R 

( defaiilt 

; 

drive parameter 

for this cartridge 

PUBLIC- 

DEFDPB 


DEFDPB EQU 

DPBFC 


1 drive capability definition 

STEP RATE 

MOTOR TIME 

EQU oon 

(Stepping motor rate 

EQU 4*60 

(time to stop the motor 

USER_TII1E 

EQU 2*60 

(time within which the user may 
I be able to change disks 

RETRIES 

j 

EQU 21 

(number of retries (better be 

1 Commahd 

deflnition 



not 


odd | 


i 

force_cmd 

RESTORECMD 
STEPIN CUD 

seekcRd 

READ CMD 
WRITE_CMD 
I 
I 


EQU 110100005 

EQO 000000005>STEP_RATE 

EQU 0101 0000B*STEP_RATE 

EQU 00010000B*STEP RATE 

EQU 100000005 

EQU 101000005 


; force ready comm.iml 
; restore commend 
(Step-in command 
;seek commend 
; sector read command 
.•sector write command 


I/O port definition 


FD 

STT 

EQU 

7FB0II 

FD _ 

CMD 

EQU 

7FD0II 

FD' 

"trk 

EQU 

7FB9II 

FD~ 

SEC 

EQU 

7FDAII 

FD~ 

"DAT 

EQU 

7FBUII 

fd“ 

"SEL 

EQU 

7FBCII 

FD _ 

‘req 

EQU 

7FBCII 


( 


)FDC status 
;FOC command 
IFDC track register 
(FDC sector tegl@ter 
;FDC data register 

(motor, side select, drive select register 
fDRQ and IRQ status 



Error condibion definiblon 


I 


wribe sector 


NFwncLxx 


* 


I_ 

♦-losb daba 

-Cite error 

- record nob found 

-.wribe fau 1 b 

-probecbe<4 

- nob ready 


read seebor 


NxxRCLxx 

I I 

| ♦-1 ost data 

*■ -cnc error 

♦-record not found 


♦---not ready 

FD SEL definition 


enable drive 0 
enable drive 1 
select side 
motor on 


0 when data ready/requested 
1 when interrupt requested 


xxxxHSlO 


FOREQ definition 

I D:o<::x:<:: 


SUDTTL write 

; 

j DSKIO entry 

; 

PUBLIC DSKIO 

DSKIOj JP NC t READ ‘ |if no carry, we should read 

; Write a sector 

* inputst 


t A 1 

= drive 

number ( 0 based ) 


IB] 

= seebor 

counb bo wribe 


lc) 

= media 

descripbor 




OFEII 

8 seebors. 

single 

s ide 


OFCII 

9 seebors. 

single 

s ide 


OFFII 

0 seebors. 

doub le 

side 


OFDII 

9 seebors, 

double 

s ide 


(DEj * logical sector number 
(HLl s transfer address 

outputs: 

if successful, return with carry flag reset 
otherwise, return with carry flag set, 

error code in {A|, 

number of sectors remaining in ln1 
AF, DC, DE and ML can be modified 


CALL 


VfllMAI N 


Jperform write operation 















RWENDl 

PUSH 

AF 

DIjvh returned status 


LD 

C,USER TIME 

;assume no errors detected 


JR 

NC.tlOERR 

/good assumption 


LD 

C, 0 

/error detected, do not take 

? tills as 'disk access* 

HOERRi 

LD 

A,FORCE CMD 

/always force FDC to ready state 


LD 

(ED CMO),A 


EX 

(SP) ,I1L 



EX 

(SP) ,IIL 



EX 

(SP) ,IIL 



EX 

(SP) ,IIL 



LD 

A,(FD OAT) 

;clear possible DRQ or INTR 


LD 

A,(FO 3TT) 



LD 

( IXHIOTCUT) .MOTOR TIME (tel) Interrupt handler to 




/stop the motor after MOTOR TIME 


LD 

A, (IX aCURDRV) 

?which drive lias been accessed? 


AND 

A 



JR 

NZ , RWEIID1 

;drlvo l 


LD 

(lXrLASTO),C 

/ say dink access just occurred 
inn drive 0 


POP 

AF 

?restore returned status 


RET 



RWENIHI 

LD 

(IX*LAST 1) ,C 

/say disk access just occurred 
/on drive 1 


POP 

AF 

/restore returned status 


RET 



I 

WRMAIIIl 

CALL 

SELDRV 

/Select drive, track and sector 


RET 

C 


t 

; 

register usage: 


/ 

/ 

(Bj 

sector counter 


/ 

1C j 

current track 


♦ 

(D) 

current status. 

of FDSEL in lower 4 bits 

t 


bit 7 set if 0 

sectors, reset if 9 sectors 

/ 


bit 6 set if double side, reset if single side 

/ 

(ML) 

target address 


t 

LD 

A , II 



AND 

A 

/write from RAM above 800011? 


JP 

M,WRITE DIRECT 

/ye3, write directly 


CALL 

WR RELOCATE 

)relocate for write operation 


CALL 

JP 5SECDUF 

/call relocated code 


RET 

C 

/write error 


INC 

D 

/done all sectors? 


DEC 

D 



RET 

Z 

/yes 


LD 

A, II 



AND 

A 

/write from RAM above 800011? 


JP 

It,WRITE DIRECT 

/yes, write directly 

t 

t 

Here 

when we cannot write directly 

* 

PUSH 

IIL 

/save real target address 


PUSH 

DE 

/save FD_SEL content 


PUSH 

nc 

/save sector count and media type 


LD 

DE,($SECOUF) 

/move target, to SSECDUF 


PUSH 

DE 



LD 

BC , 5 1 ?. 



CALL 

XFER 



POP 

HL 

/restore address of SSECDUF 


POP 

nc 

/restore parameters 


POP 

DE 



CALL 

WRSECT 

/write a sector from SSECDUF 


POP 

IIL 

/restore real target address 


JP 

MORE_WRITE 


> 

Here 

when we can write 

directly from the source RAM 

WRITE DIRECT! 




CALL 

WRSECT 


MORE WRITE: 




RET 

C 

;v/rite error 


DEC 

B 

/done with all sectors specified? 


RET 

Z 

/yes, return with carry flag reset 


CALL 

UPDATE 

/prepare for next write 


JP 

WRITE DIRECT 

/go and write next sector 



Routine which actually performs write operation 


( 

IE) 

retry counter 


WRSECTi 

LD 

E., RETRI ES 

;set retry count 

WRRTRY! 

CALL 

USYCIIK 

(make sure FDC is ready for command 


LD 

A,WRITE CMC 

(sector write command 


BIT 

6 , D 

/single sided disk? 


JR 

z,wntTE2 

; yes 


OR 

00000010B 

(enable side compare flag 


BIT 

2 , D 

(which sid@ are wo dealing with? 


JR 

Z .WIUTE2 

(side 0 


on 

00001000B 

(compare for side 1 

WRITE?( 

PUSH 

HE 

(save target address 


PUSH 

DE 

(save FD SEL content and retry count 


PUSH 

nc 

(save sector count and target track 


LD 

DE,WRDONE 

(Set where to jump when done 


PUSH 

DE 



CALL 

DIS1NT 



D1 




LD 

(FD CMD),A 

(issue write command 


LD 

DC,FD REQ 



LD 

DE,FD DAT 


WRLOOPl 

LD 

A, (OCT 

(read data request port. 


ADD 

A, A 



RET 

e- 

(write confirmed 


JP 

M , WREOOP 

;no data requested 


LD 

A, (IIL) 

?get from target address 


LD 

(DE),A 

(•write to FDC' s data register 


INC 

HE 

(bump address pointer 


JP 

WIILOOP 


WUDONIS! 

POP 

BC 

(restore sector count and target track 


POP 

DE 

(restore current FD SEL and retry count 


POP 

he 

(restore target address 


El 




CALL 

ENA 1NT 



LD 

A,(FD STT) 



AND 

unuuoB 

(not ready or 


(write protect or 
(write fault or 
jrecord not found or 
(CRC error or 
;1 ost da ta ? 


RET 

Z 

;no , return with carry flan 

reset. 

JP 

M,WniTE_NOTROY 

(not ready, do not retry 

(tills is not 



(likely to happen) 



BIT 

6 , A 

(write protect? 



JR 

NZ,WRTPRT 

;yes, do not retry 



here 

when retry might be 

neecssa ry 



PUSH 

AF 

isave error code 



CALL 

RESEEK 

(restore and re-seek head 

u 

necessary 

POP 

AF 

(restore error code 



DEC 

E 

(should retry? 



JR 

NZ,WRRTRY 

(yes 



no morn retries, report 

errors to the caller 



SCF 


(set carry to Indicate error 

occurred 

LD 

E, A 

(move error status to (E) 



BIT 

5 , E 

(write fault? 



LD 

A, 10 




RET 

HZ 

(yes 



BIT 

■1, E 

(record not found? 



LD 

A , n 




RET 

NZ 

(yes 



BIT 

3,E 

(CRC error? 



LD 





RET 

NZ 

(yes 



LD 

A, L2 

(treat as 'other error' 




RET 

here when 'write protected' error occurred. nut wo are not 
yet sure thin in really 'write protected' error because when 
no disk in inserted , the FDC reports the same result. 



WRTPRT 

! I.D 

A,FORCE CUD 

I terminate write command 


LD 

(FI) CUD) , A 



EX 

1sp7,iil 



EX 

(SP) , IIL 



LD 

A,READ CUD 

1 lS4(i(! ro:ivi command 


LD 

(FD CUD) , A 



EX 

ISP7.HL 

Jk.lll time 


EX 

(SP) , III, 



LD 

lit* 't FD RF,Q 



LD 

DC , 0 


WRPRT1 

: LD 

A, (TIL) 

? yet requests 


ADD 

A, A 



JR 

C.DSKRDV 

1 read confirmed, dig!: is read. 


JP 

P,DSKRDY 

I data ready, link is toady 


DEC 

DE 

i need to wait more? 


LD 

A , E 



OR 

D 



JP 

HZ,WRPRT1 

; yes 

f 

bore 

when ' not-ready’ 

error occurred 

WRITE 1 

IIOTRDV ( 




LD 

A, 2 

? ID for 'drive not ready' 


SCF 




RET 



f 

> 

FDC responded to road 

command, disk is surely insert 2 

DSKUDY 

i XOR 

A 

;ID for 'disk write protected 


SCF 




RET 




SUBTTL read 


; 

; 

Read 

sectors 



Inputs i 

(A) - drive numbot ( 0 based I 

(B) - sector count to read 
[Cl « media descriptor 


OFEIl 

8 

see tors # 

single 

3 ide 

0FC1I 

9 

sectors, 

single 

s Ide 

OF FH 

a 

oec tors, 

do\ib 1 e 

s ide 

OFDII 

9 

sectors, 

double 

s Ide 


[DE| » logical 3ectbr number 
lliLI = transfer address 

outputs! 

if successful, return with carry flag reset 
otherwlsc, return with carry flag set, 

error code in (A| , 

number of sectors remaining in [Bl 


1 

AF, BC, 

, DE and IIL 

can be modified 


READ! 

CALL 

JP 

ROMAIN 
~RWEWD 

iperform read 
j force FDC to 

operation 

ready state, etc. 

ROMA(Ns 

CALL 

SELDRV 

?select drive, 

r track and, sector 


BET C 

register usages 

[B| sector counter 

|C| current track 

(0) current Status of FD_SEL in lower 1 bits 

bit 7 set if 3 sectors, reset if 9 sectors 
hit 3 set if double side, reset if single side 
|I!L| target address 

LD 
AMD 
JP 

CALL 
CALL 
RET 
INC 
DEC 
RET 
LD 
AND 
JP 


A, II 

A (read to RAH above 800011? 

M,READ_DIRECT iye3, read directly to destination 
RD_RELOCATE (relocate for read operation 

JP_$SECBUF (call relocated code 

C (read error 

B (done all sectors? 

B 

Z ryes 

A, II 

A (read to RAH above R0OOII? 

M,nEAD DinECT (yes, read directly to destination 





; Mere when we cannot read directly to the destination RAM 

1 



PUSH 

ML 

{save real target address 


LD 

ML,(SSECDUF) 



CALL 

RDSECT 

/read a sector to $SECDUF 


POP 

IIL 

^restore real target address 


RET 

C 

{read error 


PUSH 

ML 



PUSH 

DE 



PUSH 

nc 



EX 

l)E,IIL 

{move target address to (DE) 


LD 

IIL, ($SECDUF| 



LD 

DC ,512 



CALL 

XFER 



POP 

DC 

1 restore parameters 


POP 

DE 



POP 

IIL 



AND 

A 

{make sure carry is cleared 


JP 

HORE_READ 


t 

t 

Mere 

when we can read 

directly to the destination RAM 

READ DIRECTi 




CALL 

RDSECT 



RET 

C 

/read error 

MORE READ! 




DEC 

D 

{done with all sectoes specified? 


RET 

Z 

{yes, return with carry flag reset 


CALL 

UPDATE 

/prepare for next read 


JP 

READ DIRECT 

: go and read next sector 

J 

1 

Routine which actually 

performs read operation 

; 

(Ell 

retry counter 
/ 


i 

RDSECT: 

LD 

E,RETRIES 

jset retry count 

RDRTRY: 

CALL 

BSYCIf K 

{make sure TOC is ready for command 


LD 

A,READ CMD 

/sector read command 


DiT 

6 f D 

{single sided disk? 


JR 

Z, RCAD2 

; yes 


OR 

onuuooioD 

{enable side compare flag 


DIT 

2 , D 

;whic!i side are we dealing with? 


JR 

7,, READ2 

; s l d a 0 


OR 

oouaioooD 

rcowpare Cor side i 

READ2 t 

PUSH 

ML 

;save target address 


PUSH 

DE 

{save FD_SEL content and retry count 


PUSH 

DC 

{save sector count and target track 


LD 

BC,FD REQ 

{load address of IRQ and DRQ 


LD 

DE t RDDONE 

;set where to jump when done 


PUSH 

DE 



CALL 

DISINT 



D1 




LD 

(FO_CMD),A 

{issue read command 

) 

Checl 

: first response 

from FDC. We do this because our hardware 

1 

cannot sense i£ media 

is inserted or not 


LD 

DF,, 0 

{set counter to 65536 

WAIT r 

LD 

A,(DC) 



ADD 

A, A 



JP 

P,DISKOK 

;got response, media is inserted 


RET 

C 

{read confirmed 


DEC 

E 



JP 

HZ,WAIT 



DEC 

D 



JP 

NZ.WAIT 



POP 

DC 

{discard jump address 


POP 

DC 

/get remaining sector count 


POP 

DE 

{discard retry count 


POP 

IIL 

/discard target address 

f 

JR 

READNOTRDY 

{drive not ready, no retries 

1 

DISKOK! 

LD 

DE.FD DAT 

{load address of FDC data register 

; 

JP 

RDLOPi 

{data ready, get it 

RDLOOP; 

LD 

A, (RC) 

;read data request port 


ADD 

A, A 



RET 

C 

/read confirmed 


JP 

H, RDLOOP 

;no data ready 

RDLOPi: 

LD 

A,(DE( 

{read FDC's data register 


LD 

(IIL) , A 

/write to transfer address 


INC , 

IIL 

/bump address pointer 


JP 

RDLOOP 




RDDONE! 

POP 


BC 

/ restore sector count ant! target track 


POP 


DE 

Z restore? current FD SEL and retry count 


POP 


ML 

; restore target address 


El 

CALL 


EMA HIT 



LD 


A, (Ftf STT) 



AMD 


JOOtUOOD 

/not ready or 

Zrecord not found or 
/ C RC error or 





/Ioh t data ? 


RET 


2 

?ho, returv with carry flag reset 


JP 


M, READ_NOTRDY 

/ no t ready, do not retry (this In not 





/likely to happen) 

1 

/ 

* 

Imre 

•■/lion retry mlylit He 

necessary 

t 

PUSH 


AF 

/save error code 


CALL 


RESEEK 

/restore and re-sec': head if necessary 


POP 


AF 

/restore error code 


DEC 


i: 

/should retry? 


JR 


HZ,RDIITRY 

z yes 

; 

no morn 

retries, report 

errors to the caller v/lth carry flag 

/ 

sot and 

|D| containing J 

of sectors remaining 

/ 

SCF 



/set carry to indicate error occurred 


LD 


E, A 

/move error status to (El 


BIT 


-1, E 

/record not found? 


LD 


'A, 0 



RET 


HZ 

/ yes 


bit 


3,E 

/CRC error? 


LD 


A , d 



RET 


NZ 

/ yes 


LD 


A, 12 

/treat as 'other error' 


RET 




i 

t 

here 

when ' not-ready' error occurred during read 

READ MOTRDYs 





LD 


A, 2 

(ID for 'drivn not ready' 


SCF 





RET 





SUDTTL 

select proper drive 

; 

; 

Select 

drive, track ^nd 

sector 

t 

SELDRVi 

PUSH 


AF 



PUSH 


nc 



PUSH 


IIL 



CAI,L 


OF.TWRK 

/get bage of work area in (IXj 


POP 


IIL 



POP 


BC 



POP 


AF 



CP 


2 

/is drive number in proper range? 


JR 


C,SLDRVl 

; yes 

BADPRM! 

LD 


A, 12 

/maybe internal malfunction 


SCF 





RET 




/ 

sldrvi i 

PUSH 


AF 



LD 


A , C 

/get media descriptor byte 


CP 


OFCII 

/within proper range? ( OFCII . . OFFII 1 


JR 


NC,SLDRV2 

; yes 


POP 


AF 



JR 


BADPRM 

/bad parameter specified 

SLDIIV2 ! 

EX 


ISP) , IIL 

/save transfer address 


PUSH, 


IIL 

/save drive number specified 


PUSH 


BC 

/save sector count and media type 


CALL 


B5YCIIK 

/make sure FDC Is ready 


BIT 


1 ,C 

|0 sectors or 9 sectors per track? 


LD 


C,E 

/move logical gertor number to iBCl 


LD 


B , D 

/for DIVIO 


LD 


DE , n 

/assume R sectors 


JR 


WZ,SELRS 

/good assumption 


I VIC 


DE ' 

;9 sectors per track 



5EL8S1 

CALL 

Divio 

|(BC| = (DC) / (DEI, 1 lll,| = rom.i Intler 


LI) 

A , D 

mow 1 BCt * trod:, (111,1 = sector - 1 


INC 

A 



LD 

(FD SEC) »A 

iset sector register 


LD 

L,C 

(move track to (bl 


POP 

BC 

restore sector count and media type 


POP 

AF 

(restore drive number 


LD 

H, A 

(remember specified drive 


LD 

A, (I X *PIIYDHV) 

(how many drives do we have? 


DEC 

A 



JR 

Z,FAKE1 

lonly 1 drive, always select drive 0 


LD 

A, II 

(restore specified drive 

FAKE11 





ADD 

A,100 ID 

(map 0,1 to 1,2 and motor on 


BIT 

0,C 

(single side? 


JR 

Z,SIDED 

(yes, always select side 0 


5RL 

b 

(divide track by 2 to determine the side 


JR 

DC,SI DEO 

islde 0 specified 


OR 

Ol'JOD 

; side 1 sped C ted 

S1 DEO j 

LD 

D, A 



LD 

A , C 

(get media descriptor byte 


RRCA , 




RRCA 




AND 

noooooon 

(leave only significant bits 


OR 

D 



LD 

D, A 

(remember what Is currently output 


D1 




LD 

1FD 3EL),A 



LD 

A, ( IXMIOTCNT) 

(get current motor status 


AND 

A 

(see If motor was spinning or not 


LD 

(IX*MOTCNT) ,OFFII (tell Interrupt handler not 




t to stop the motor 


El 




JR 

NZ,NOWAIT 

fwas spinning, no delay required 


push 

III. 

;was stopping, wait some time 


LD 

lib, 0 


MOTWATl 

DEC 

IIL 



LD 

A , L 



OR 

11 



JR 

HZ,MOTWAT 



POP 

III. 


NOWAIT ! 

LD 

C.L 

t remember target track 


LD 

A, ( IX*PIIYDRV) 

;get number of physical drives 


DEC 

A 



JR 

Z.FAKE2 

jwe have only 1 drive 


LD 

A, ( IX*CURDRV) 

jget currently specified drive 


CP 

II 

jsafne as before? 


JR 

Z.SAHDRV 

j yes 


XOR 

l 

;flip LSD to switch drives 


LD 

( IX tCURDRV) ,A 



LD 

A, | FD TRK | 

,* read from FDC ’ s track register 


JR 

Z , WAS I 

jfrom drive 1 to drive 0 

> 

> 

drive 

is switched from 

0 to 1 

( 

LD 

i 

I t X iTRACKO) ,A 

i remember this 


LD 

A, (IX*TRACK!) 

;get head position for the new drive 


JR 

WASO 


t 

drive 

Is switched [com 

1 to 0 

WASI ; 

LD 

(IX*TRACKI) ,A 

; remember this 


LD 

A, ( IX*TKACK0| 

;get head position for the new drive 

WASO: 

LD 

(FD TRK),A 



EX 

(SPI , IIL 

; !<i 11 time 


EX 

(SP) , IID 



JR 

CIIKTRK 

;see if 3aino track as before 

FAKE21 





LD 

A,II 

?get specified drive number 


CP 

(IX*PRVDRV) 

; same an before? 


LD 

(IXtPRVDRV),A 



JR 

2 , SArlDHV 

; yes 


PUSH 

IX 

;save base of work area 


PUSH 

DE 

;save FD SEL status 


PUSH 

DC 

isave sector count and current track 


CALL 

PROMPT 



POP 

DC 



POP 

DE 



POP 

IX 




SAMDRVt 

LD 

A , (FD TRK) 

/get track number FDC currently has 

CI1KTRK: 

CP 

C 

/same with specified track? 


CALL 

NZ,SEEKC 

t 1 f not, seek to that track 


POP 

ML 

/restore target address 


RET 


/carry flag is always cleared 


SUDTTL 

Update disk 

parameters 

; 

/ 

Update 

sector, side. 

. and track for multi sector read/write 

/ 

UPDATE 1 

CALL 

BSYClIK 

/Make sureJFDC is ready 


IHC 

11 

/advance memory address by 512 byten 


INC 

II 



LD 

A, |FD SEC) 

/load FDC's sector register 


INC 

A 



LD 

(FD SEC),A 

;assume within ronge 


BIT 

1,0 

/fl or 9 sectors? 


JR 

NZ.UPDBS 

)8 sectors 


CP 

9*1 

/need to wrap to next side or track? 


RET 

C 

/ no 

UPD8S1 

CP 

0*1 

/need to wrap to next side or track? 


RET 

c 

? no 


LD 

A, 1 

/start from sector 1 


LD 

(FD SEC),A 



BIT 

6 , D 

/single sided drive*? 


JR 

Z,NXTTRK 

/yes, always yo to next track 


BIT 

2,D 

/which side are wc in now? 


JR 

NZ,NXTTRK 

/side 1, have ho yo to next track 


SET 

7,0 

/side 0, have to go to the other side 


LD 

A , D 



to 

(F D_S E L),A 

/select side 1 


RET 



NXTTRK! 

RES 

7 D 

/go to the other side 


LD 

A , D 



LD 

(FD SEL).A 

/select side n 


INC 

C 

/advance target sector 


CALL 

IISYCHK 

/make sure FDC is ready 


LD 

A, STEPIN CUD /iusuc step-in command 


LD 

(FD CUD),A 



EX 

(SPT\ML 

/kill time 


EX 

(SP),ML 



JR 

LSYCIIK 

/wait for termination 


SUBTTL 

Mlscc11aneoun procedures 


f 

/ Re-ca lihrafcct then re-seek 

/ 


RESEEKi 

BIT 

0,E 

(re-neck only on even retry counts 


RET 

NZ 



CALL 

RESTOR 

(restore head of current drive 

/ 

/ 

Seek 

track specified by 

(Cl 

/ 

SEEKCi 

LD 

A, C 

(get target track 


LD 

(FD DAT),A 

(set destination 


EX 

(SP) , 11L 

(kill tine 


EX 

(SP) , ML 



LD 

A,SEEK CMD 

(Issue seek command 

CMDWAT! 

LD 

(FD CMD) , A 



EX 

(spT,ml 

(kill time 


EX 

(SPI , ML 


/ 

) 

Wait 

until FDC is ready 

for new command 

/ 

BSYClIK! 

LD 

A, (FD STT) 

(get FDC status 


RRA 


(look at busy bit (LSD I 


JR 

C, BSVCMK 

(FDC still busy, wait 


RET 



f 

RESTORt 

CALL 

BSYClIK 



LD 

A,RESTORE CUD 

(issue restore command 


JR 

CMDWAT 



SUBTTL initialization 


J 

1 

Initialize hardware only 



All registers may be affected 


PUBLIC INIIIRD 




IN IMUD: LD 

A,FORCE CUD 

/force FDC to ready state 

LD 

(FD CUD), A 


EX 

I5PI , HL 

;k1 11 time 

EX 

(SP),HL 


LD 

A,0001D 

/restore drive 0 

CALL 

1NIIIRD1 


LD 

A,00108 

/restore drive 1 

CALL 

INIMRDl 


XOR 

A 

/disable both drives 

LD 

(FD SEL),A 


RET 




I 


INI IIRD1 ! 


LD 

iFD SEL1 ,A 



CALL 

OSYCHK 



LO 

A,RESTORE CMD 

/issue restore command 

LD 

(FD CMDl,S 



EX 

(SP? ,IIL 

(kill time 


EX 

(SP( ,ML 



LD 

ML , 0 

iset loop counter 


IN1IIRD2 t 




LD 

A,(FD_STT) 

(got FDC ntatiif; 


RRA 


1 look at busy bit 

ILSRI 

RET 

NC 

l FDC ready 


DEC 

ML 



LD 

A,L 



OR 

11 


nit more 

JR 

NZ,1N1MR02 

t FDC 31111 busy, w 

RET 


1 . 1 



; get rn.mr.ier of drive 3 to (L| 


1 

• (I1LI con be modified 

/ 


PUBLIC 

DRIVES 


DRIVES: PUSH 

DC 


PUSH 

AF 


CALL 

GETWRK 

/get work area base to (IX) 

LD 

A , 0010D 

/enable drive l 

LD 

(FD SEL) ,A 


CALL 

BSYCIIK 


LD 

A,RESTORE CMD 

/issue restore command 

LD 

(FD CMD),A 


EX 

(SP) ,HL 

? 1: i l 1 11 me 

EX 

(SP) , ML 


LD 

ML, 0 

/set loop counter 

Cl IK DR.? t LD 

A,(FDSTT) 

/get FDC status 

RRA 


/look at busy bit (LSBl 

JR 

NC , M AVTVJO 

/FDC ready, we have two drives 

DEC 

ML 


LD 

A,L 


OR 

11 


JR 

NZ ,CIIKDR2 

/FDC still busy, wait more 

INC 

L 

/Ioad 1 to (L1 

DEFB 

0CAII 

/ 1 JP Z* Instruction 

HAVTWOf LD 

L,2 


LD 

( I X + PMYDRV) , L 

/remember actual number of drives 

XOR 

A 

/disable both drives 

Ld 

(FD SEL) , A 


POP 

AF 


JR 

Z,FORCE1 

/ok even if only I drive 

LD 

L, 2 

/pretend we have 2 drives 

FORCE1s POP 

nc 


RET 



/ 

/ Initia 

llze environments 


/ 

/ A11 re 

glsters may be affected 

/ 

PUBLIC 

INIENV 


INIENVt CALL 

GETWRK 

(get base of work area to (IX) and |ML 

XOR 

A 

(clear out all variables except PMYDRV 

LD 

D,WRKLEN-1 


INILOPl LD 

(ML) , A 


INC 

ML 


DJNZ 

INI LOP 


LD 

ML,1NTRPT 


JP 

SET 1 NT 

(save previous hook and set my oud 

SUBTTL 

Interrupt handler 



J 

; intertupt handler 


INTIU’t! 

push 

AF 

I (A) must be preserved for 'ON SPRITE 
(GOSUB' 


CALL 

GETWRK 

(get base of work area in (IIL) 


LD 

A, (ML) 

rget current motor count 


AND 

A 

;s topping? 


JR 

Z,INTRi 

lyes, do nothing 


CP 

OFFII 

(currently working with disks? 


JR 

Z , INTRi 

(yes, do nothing 


DEC 

LD 

A 

(ML),A 

(Update it 


JR 

HZ,INTR1 

(motor time not elapsed 


LD 

(FD SEL), A 

(Stop the motor 

INTRi! 

INC 

ML 



LD 

A,(ML) 

(get 'last disk access' counter for 

;drlvu n 


AND 

A 

;a 1 ready 07 


JR 

Z,INTR2 

(yes, do nothing 


DEC 

(ML) 

(update it 

INTR2 ! 

INC 

ML 



LD 

A, (IIL) 

(get 'last disk access' counter for 

(drive 1 


AND 

A 

(already 07 


JR 

Z ,IMTR3 

(yes, do nothing 


DEC 

(IIL) 

(update it 

INTRi1 

POP 

AF 



JP 

PRVINT 

(jump to previous interrupt hook 


SUDTTL 

disk change 

handlers 


; 

See 1 f 

dl6k has been possibly changed 


t 

1 inputsi 




J 

(A | - 

drive number ( 0 

based ) 


/ 

(Bl - 

0 



/ 

(C) ■ 

media descriptor 



t 

(ML 1 • 

base address of 

DPB 


t 

PUBLIC 

DSKCIIG 



DSKCIIG I 

PUSH 

ML 

/save address of DPD 



PUSH 

BC 

/save media ID 



PUSH 

AF 

isave drive number 



CALL 

GETWRK 

/get base of work area in 

1 IX | 


POP 

AF 

;restore drive number 



POP 

BC 

/restore media ID 



POP 

ML 

jrestore address of DPB 



LD 

B, (IXrPIlYDRV) 

/do we have two drives? 



DEC 

B 




JR 

Z,DSKCIIG 1DRIVE 

/ no 



AND 

A 

/status for which drive? 



AND 

A 

/status for which drive? 



LD 

B, (IX * LAST 11 

/assume drive 1 



JR 

NZ , DSKCll 1 

/good assumption 


DSKCIIG^ 

IDRIVEt 





LD 

B, (I X r LASTO1 

/drive 0 


DSKCII1 I 

AND 

A 

/clear carry 



INC 

B 

?has there been a disk 

access within 


DEC 

B 

/USR TIME? 



LD 

n,i 

rassume so 



RET 

NZ 

/good assumption, disk 

nust not have 




/been changed, or a SUPERMAN may be 




/using tiie system 



PUSH 

nc 

/save passed media ID 



PUSH 

IIL 

/save base of DPB 



LD 

DP,, l 

/read first sector of FAT 

to C’GGCnUF 


LD 

IIL, (SSECnOF) 




CALL 

READ 




JR 

C, DSKCIIG ERROR 

/read error 



LD 

IIL, (SSECnUF) 




LD 

n, (HLI 

/get first byte of FAT 



POP 

IIL 

/restore base of DPB 



PUSH 

BC 

/save first byte of FAT 



CALL 

GETDPB 

/build a new DPB Cor the 

current media 


LD 

A, 12 

/assume ‘other error’ 



JR 

C, DSKCIIG ERROR 

/good assumption 



POP 

AF 

/restore first bytes of FAT to (A) 


POP 

UC 

(restore passed media ID 

in (Cl 


CP 

C 

(Shine with passed ID? 



SCF 


(clear carry flag only 



CCF 





LD 

B , - 1 

(assume not 



RET 

NZ 

(disk has been definitely 

changed 


INC 

B 

(have no idea whether 

the disk ha3 




RET 


(been changed or not 


DS kciigeRror l 

POP DE 
TOP DE 
RET 

( 

I Build a now DPB for tins specified drive. Since our hardware 
; is assumed to be 5inch IBM disk compatible, all ad have to 
l do 1 r to check the first byte o^ FAT passed from the caller 
i and return one of the possible •! DPBs. 


PUBLIC 

GETDPB 


GETDPB: EX 

DE, ML 

(move DPB address to 

INC 

DE 

(Skip DRVNUM entry 

LD 

A , B 


SUB 

OFCII 

(get rid of offset 

RET 

C 

(something is wrong 

LD 

L, A 

f l ML | = 1 IIL | * 18 

LD 

11,0 


ADD 

IIL, ML 


LD 

C, L 


LD 

B,ll 


ADD 

IIL,IIL 


ADD 

IIL, 11L 


ADD 

IIL, IIL 


ADD 

IIL, DC 


LD 

BC,DPBTBL 


ADD 

~IIL,BC 


LD 

BC, IB 


LDLR 



RET 



SUDTTL 

d Ink,formatter 


PUBLIC 

CHOICE 


(CHOICE! LD 

UL, CIIOMSG 


CHOICE! LD 

IIL, 0 


RET 



(CIIOMSG * DEFB 

CR , LF 


! DEFB 

'1-8 sectors' 

’ ,CR,LF 

; DEFB 

'2-9 sectors' 

' ,CR,LF 

[ DEFB 

CR, LF 


[ DEFB 

0 


/ 

PUBLIC 

DSKFMT 



(DSKFMTi CP 2*1 sgood choice? 

I JR NC,FMTERR I no 


I ( II I I I I I I I I » 1 1 ) I I »l I ) I > I I I I I >1 » I ) I I I I I I ( I I I I I 
! I 

I Tour format routine comes here I 

; i 

I ((((; (111 (; ((((; I (I; (i ((J: ((; ((11 ((; ((.' i.' (; (( 
r AND 

; RET 

(FIITERR: 

( LD 

; SCF 

( RET 

SUDTTL 
PUBLIC 

OEMIIT ATEMENT t 
SCF 
RET 


.280 


WRITRK_CMD 

I 

INDEX EQU 
1 

HEAD EQU 
TRACK EQU 
SECTOR EQU 
RETRY EQU 


A 

A,12 ;bad parameter 

expanded statements for OEM 
OEMSTATEMENT 

[no expanded statements 


EQU 11110000B 

00000010B 

0 

1 

2 

3 



) 


DSKFIIT : 

CALL 

FORMAT 


push 

AF 


LD 

A,0000B 


LD 

(FD SEL),A 


POP 

AF 


El 

RET 

.» 

l 

FORMATi 

DI 



LD 

A , D 


CP 

1 


JR 

MC,EROR12 


busn 

III, 


LD 

iii., 6 sob 


sue 

III.,DC 


POP 

IIL 


JR 

NC,EROR11 


PUSH 

IIL 

IN1TFD: 

LD 

A,FORCE CUD 


LD 

(FD CIIDT, A 


EX 

(SP) f IIL 


EX 

(SP) , IIL 


LD 

A,1001D 


LD 

(FD SEL),A 


CALL 

DSYCIIK 


I.D 

A,RESTORE CMD 


LD 

(FD CMD),A 


EX 

(SPI ,HI, 


EX 

(SP) , IIL 


LD 

IIL, 0 

INIFDli 

• LD 

A,(FDSTT) 


RRA 



JR 

MC.WINDEX 


DEC 

IIL 


LD 

A, II 


OR 

L 


JR 

NZ,INIFDl 


JR 

ERORO2 

WIMDEXI 

LD 

IIL, 0 

WiNlllLl 

LD 

A,(FD STT) 


AMD 

INDEX 


JR 

Z,W1NLOW 


DEC 

IIL 


LD 

A, II 


OR 

L 


JR 

NZ.WINHIL 


JR 

W1IIERR 

WINDOW 1 

LD 

IIL, 0 

WINLOL: 

LD 

A,(FD STT) 


AND 

INDEX 


JR 

NZ , FRIIAT 


DEC 

IIL 


LD 

A, II 


OR 

L 

ERORO 2t 

JR 

NZ,WINLOL 

WINEHR: 

SCF 



POP 

IIL 


LD 

REf* 

A,2 

t 

EROR.L 2 i 

SCF 



LD 

RET 

A, 12 

/ 

ERORM t 

SCF 



LD 

A, 1,1 


RET 


i 

FIU1AT: 

POP 

IIL 


PUSH 

IX 


PUSH 

IIL 


EX 

(SP) ,IIL 


EX 

(SP) , IX 


EX 

(SP) , IIL 


POP 

ML 


INC 

IIL 


INC 

ML 


INC 

IIL 


INC 

IIL 


; 

LD 

A, lUOlU 

i 

LD 

(FD SEL|,A 

; 

CALL 

DEAYL 


XOR 

A 


LD 

1 I X »1111A D) , A 


DEC 

A 


LD 

(IX•RETRY),A 


LD 

( I X • TRACK) ,A 

TRKLOP: 

[ NC 

(IX'TRACK) 

TRKLPl: 

INC 

(lXiRETRY) 


CALL 

srnnm, 


CALL 

TRKWRT 


CALL 

VERIFY 


JR 

NC,CONTI 


LD 

A,9 


CP 

( IX•RETRY) 


JR 

NZ , TRKI.P 1 


LD 

SCF 

A.lfi 


POP 

RET 

I X 

CONTI ! 

LD 

A, (IFFII 


LD 

(IX' RETRY) ,A 


LD 

a, noth 


LD 

(FD SEE),A 


INC 

(IX'HEAD) 

TRKLP2: 

INC 

(IX'RETRY 1 


CALL 

SPRDRE 


CALL 

TRKWRT 


CALL 

VERIFY 


JR 

NC,COMT2 


LD 

A, 9 


CP 

tIX* RETRY) 


JR 

NZ , TR K [,P 2 


LD 

SCF 

A, Ifi 


POP 

RET 

IX 

CONT2: 

DEC 

(IX'HEAD) 


LD 

A , J 9 


CP 

(IX'TRACK) 


JR 

Z,FMTDUM 


CALL 

STE?IN 


LD 

A, loom 


LD 

(FD OUEl,A 


JR 

TRKLOP 

FMTDUN : 

CALL 

RE5TOR 


PUSH 

III. 


EX 

OK . lit. 


POP 

III. 


push 

Ill, 


INC 

DE 


XOR 

A 


LD 

fur.),A 


LD 

LD 1 R 

DC , 5 1 2 ' 1 2 - l 


POP 

HE 


PUSH 

III. 


EX 

DE , III, 


LD 

IIL, HOOT SECTOR 


LD 

LDI R 

nc.oc.nr 


POP 

in. 


PUSH 

IIL 


LD 

DC,512 


ADD 

IIL, DC 


LD 

A , UFDII 


LD 

(IIL) , A 


INC 

RL 


LD 

A , OFEII 


LD 

OIL) ,A 


INC 

IIL 

/ 

LD 

OIL) , A 


LD 

DC,512*2-2 


ADD 

IIL, DC 


LD 

A.OFOII 


LD 

OIL) , A 


INC 

IIL 


LD 

A , UFFII 


LD 

OIL) .A 


INC 

III. 


LD 

OIL) ,A 


1 1,OHC. 


DELAY 




LD 

A,0 

1 0-BASED DRIVE 1 


LD 

D,l2 

;* SECTOR 


LD 

C, OFDII 

1 MEDIA 


LD 

* DE, 0 

;START OF LOGICAL SECTOR 1 


POP 

IIL 

IX'FER ADDR 


SCF 


.•WRITE OPERATION 


CALI, 

n’RBOOT 



POP 

tx 



RET 



J 

> DI.AYL 

: PUSH 

IIL 



PUGH 

AF 



LD 

f ,HL,0 


1 DLAYLl 1 

DEC IIL 



LD 

A,II 


1 

OR 

L 



JR 

HZ , OI.AYLI 


t 

POP 

AF 



POP 

IIL 



RET 



step in 

! LD 

A,STEP IN CUD 



PUSH 

AF 



CALL 

BSYCIIK 



POP 

AF 



LD 

(FD CMDI,A 



CALL 

DLAYS 


sri’iiu 

: LD 

A, (FD RI'QI 



ADD 

A, A 



JR 

NC.STPIIU 



CALL 

MSYCIIK 


i 

RET 



DLA YS! 

EX 

(SP) , IIL 



EX 

(SP| , IIL 



EX 

ISI’I , IIL 



EX 

(SP) , IIL 



RET 



SECNIIM 

EQU 

9 


SECLBN 

EQU 

512 


SECLID 

EQU 

2 


GAPILN 

EQU 

50 


GAP2I.N 

EQU 

22 


GAPJI.N 

EQU 

J 2 


gapsi.n 

EQU 

80 


SYNCEH 

EQU 

12 


GAI’COD 

EQU 

0 4 Ell 


IM 

EQU 

OFfiH 


I AM 

F.QU 

OFCII 


IDAM 

EQU 

0F5II 


IDH 

EQU 

OFEII 


DAM 

EQU 

0F5II 


DM 

EQU 

OFDII 


CRCGEH 

EQU 

0F7H 


SKWYBI.il 

DD 

1,11,2,7,3,0,4,9 

5 

SPRDBL! 

LD 

C, 1 



LD 

0,11 



LD 

E, L 



LD 

A,GAPCOD 



LD 

D, GAP 1LI1 



CALL 

FLDPAD 


SPRr.PD! 

XOR 

A , 



LD 

O.SYNCLII 



CALL 

FLDPAD 



LD 

A,IDAM 



LD 

0,3 



CALL 

FLDPAD 



LD 

A, I Dl l 



LD 

(DE|,A 



INC 

DE 



LD 

A, (IX* TRACK) 



LD 

(DE) , A 



INC 

DE 



LD 

A, (I X + IIEAO) 



LD 

(DE) , A 



INC 

DE 



PUSH 

IIL 



LD 

IIL, SKtlTBL-1 



LD 

D , 0 



ADD 

IIL,DC 



LD 

A, (IIL) 



POP 

IIL 



LD 

(DE),A 





; 

FLDPAD! 

t 

TKKWRT t 


t TRl I 
1 
1 
; 

; 

i 

1 TR2 l 

; 

/ 

1 TR3 i 
t 
? 

TWRLOP! 


INC 

DR 

LD 

A.SECLID 

LD 

(DEI,A 

INC 

DE 

I,D 

A,cnCGEN 

LD 

(DE),A 

INC 

DE 

LD 

A,GAPCOD 

LD 

B.GAP.2LN 

CALL 

FLDPAD 

xon 

A 

LD 

D,SYNCLN 

CALL 

FLDPAD 

LD 

A, DAN 

LD 

0,3 

CALL 

FLDPAD 

LD 

A, DM 

LD 

(DE),A 

INC 

DE 

LD 

A.0E5II 

LD 

0,0 

CALL 

FLDPAD 

CALL 

FLDPAD 

LD 

A,CnCGEN 

LD 

(DE),A 

INC 

0E 

LD» 

A,GAPCOD 

LD 

0 ,GAP3LM 

CALL- 

FLDPAD 

INC 

C 

LD 

A , C 

CP 

SECNUM*1 

JR 

NX,S PPLPD 

LD 

A,GAPCOD 

LD 

0 ',O 

CALL 

FLDPAD 

CALL 

FLDPAD 


RET 


LD 

(DE),A 

INC 

DE 

DEC 

0 

JR 

REl’ 

NZ,FLDPAD 

PUSH 

ml 

LD 

DE,TWRDOH 

PUSH 

DE 

LD 

BC, FD nccj 

LD 

DE,FD DAT 

CALL 

DSYCIIK 

LD 

A,((X*TRACK) 

LD 

(FD DAT) , A 

CALL 

DLA YS 

CALL 

DSYCIIK 

LD * 

A,SEEK CMD 

LD 

(ED CMD),A 

LD 

A,(FD STT) 

AND 

oooionion 

BIT 

4,A 

JR 

HZ,SEEKER 

BIT 

1, A 

JR 

NZ,TRl 

LD 

A,(FD STT) 

AND 

INDEX 

JR 

Z,TR2 

LD 

A.(FD STT) 

AND 

INDEX 

JR 

NZ,TR3 

LD 

A,WRITRK COD 

LD 

(FD CMD),A 

LD 

A , (BC) 

ADO 

A, A 

RET 

C 

JP 

M,TWRLOP 

LD 

A,(ML) 

LO 

(DE) , A 

INC 

ML 

JR 

TWRLOP 


1 SEEKER: , 

POP DC 

f POP 

HI. 

1 POP 

ML 

1 POP 

IX 

t LD 

A, G 

J SCF 

1 RET 

TWRDOH! TOP 

II ti 

LD „ 

A,(FD STT) 

LD 

E, A 

AND 

I 1 100 1003 

RET 

z 

POP 

BC 

TWRDIIO! SCF 

POP 

IX 

JP 

P.TWRDM) 

LD 

A, 2 

RET 

TWRDNl; BIT 

r>, A 

JR 

Z , TWRDII2 

LD 

A , 0 

RET 

TWRDN2: BIT 

5 , E 

LD 

A , 10 

RET 

HZ 

BIT 

J ,E 

LD 

A , ?, 

RET 

NZ 

BIT 

3 , E 

LD 

A,-1 

RET 

NZ 

LD 

A , IG 

RET 

VERIFY: PUSH 

ML 

XOR 

A 

NXTSEC: PUSH 

AF 

CALL 

0SYCMK 

POP 

AF 

INC 

A 

LD 

(FD SEC),A 

PUSH 

AF 

t CALL 

DLA YS 

CALL 

DSYCIIK 

LD 

DE,SRDONE 

PUSH 

DE 

LD 

A, READ CI1D 

I.D 

(ED CUD) , A 

LD 

DC,FD REQ 

LD 

DE,FD DAT 

SRDLOP: LD 

A,IBCl 

ADD 

A, A 

RET 

C 

JP 

M,SRDLOP 

LD , 

A, (DE) 

LD 

(ML) , A 

INC 

IIL 

JR 

SRDLOP 

SRDONE: LD 

A,IFD STT) 

LD 

E, A 

AND 

111111000 

JR 

Z,GNXSRC 

POP 

AF 

POP 

ML 

POP 

ML 

POP 

IX 

SCF 

JP 

P,SRDNl 

LD 

A,2 

RET 

5RDN1: BIT 

5 , F. 

LD 

A 10 

RET 

NZ 

BIT 

4 , E 

LD 

A , 0 

RET 

NZ 

BIT 

3, E 

LD 

A, 4 

RET 

NZ 

LD 

A, lfi 

RET 

t 

GNXBEC: POP 

AF 






CP 

9 



JR 

C,NXTSEC 



POP 

lit. 



PUSH 

ML 



LD 

DC,12nnn 


GNXSCls 

LD 

A , 0E5II 



CP 

(ML) 



JR 

117, VERROR 



ir.*c 

lit, 



DEC 

DC 



LD 

h,li 



on 

C 



JR 

!IZ , TMX BC 1 



POP 

lit, 



RET 



VERROR! 

SCF 




POP 

ML 



RET 



WRBOOT i 

AND 

A 

fCLEAR CARRY 


CALL 

DTWRH 



PUSH 

AF 



I,D 

A,FORCE CUM 



LO 

(FD CMD),A 



CALL 

DLAYS 



LD 

A,(FD DAT| 



LD 

A,(FD STT) 



POP AF 

RET 


DTWRMl LD 

A,100 1D 

• LD 

(FD SEL),A 

j CALL 

DLAYL 

XOR 

A 

LD * 

(IX‘SECTOR),A 

LD 

D, 9 

DTWRt.P: PUSH 

DC 

INC 

(IX*SECTOR) 

CALL 

BSYCIIK 

LD 

A, (IX* SECTOR 1 

LD 

(FD SEC),A 

CALL 

DSYCMK 

LD 

A,WRITE CMD 

LD 

DE,WRDUNE 

PUSH 

DE 

LD 

(FD CMD),A 

LD 

DC,FD REQ 

LD 

DE,FD DAT 

WRLOPi LD 

A,|OCT 

ADD 

A, A 

RET 

C 

JP 

M.WRLOP 

LD 

A, (ML) 

LD 

(DE) , A 

INC 

,IL 

JP 

WR LOP 

WRDUNF: LD 

A, (FD STT) 

AND 

lUllIOOB 

POP 

DC 

JP 

HZ,TWRDND 

LD 

A, (IX‘SECTOR) 

CP 

9 

JR 

Z , CIKI MEAD 

DEC 

n 

JR 

NZ,DTWRLP 


SCF 

CCF 

RET 


; 

CHG MEAD: 



LO 

A , 1 1 0) B 



LD 

(FD SEL),A 



LD 

11.3 



XOR 

A 



LD 

(IX*SECTORt ,A 



JR 

BTWRLP 


BOOT_nECTORt 



BASEMT 

EC)U 

0402711 


FUHC 

ECU 

0F3 7D!| 


KBUF 

EOU 

0F41FH 



.PHASE 

0C000II 



DB 

OEBM.OFEII 

/JUMP SHORT S 


DB 

09011 

I NOP 



; DISK 

PARAMETER BLOCK 


on 

'ASC 2.2’ 


DW 

0 

1 BYTES PER SECTOR 

DB 

0 

[SECTORS PER CLUSTER 

DW 

0 

[NO. OF RESERVED SECTORS 

DB 

0 

[NO. OF FATS 

DW 

0 

[NO. OF DIRECTORY ENTRIES 

DW 

0 

[TOTAL NO. OF SECTORS IN MEDIA 

DB 

0 

[MEDIA DESCRIPTOR 

DW 

0 

[NO. OF SECTORS TER FAT 

DW 

0 

1 SECTORS PER TRACK 

DW 

0 

[HO. OF MEADS 

DW 

0 

[NO. OF MIDDEN SECTORS 

BOOT i 

RET 

NC 


ED 

(SDOSOIOll .DG 


LD 

(NOTFIRST),A 


LD 

(ML),LOW BOOTERRVECT 


INC 

IIL 


LD 

OIL),HIGH BOOTEIIRVECT 


TRYAGAIN ! 

LD 

SP , KBUF + 10011 


LD 

DE,COMFCB 


LD 

C, OOFII 


CALL 

FUNC 


INC 

A 


JP 

Z r MOFI LF. 


LD 

DE , 0010011 


.LD 

C.01AM 


CALL 

FUtIC 


LD 

ML.OOOOlll 


LD 

(COMFCB+H) ,’llL 


LD 

ML, 0 3F0 Oil 


LD 

DF.,COMFCB 


LD 

C , 027B 


CALL 

FUNC 


JP 

oolomi 



J 


j li'i NO EXECUTION PATH TO HERE 5S 


BOOTERRVECT: 

DW 

BOOTERR 

BOOTERR• 

$ DOSONi 

CALL 

nnonoM 

LD 

A , C 

AND 

OFEM 

CP 

00 211 

JP 

NZ,DOOTERRl 

NOFILEl 

LD 

A,(NOTFIRST) 

AND 

A ' 

JP 

Z , BASEI1T 

BOOTERR1I 

LD 

DE,DOOTERR MSG 

LD 

C , 00911 

CALL 

FUNC 

LD 

C,00711 

CALL 

FUNC 

JR 

TRY AGAIN 

BOOTFUR MSG! 

DB 

'Boot errorUODH,OOAH 

DB 

'Press any key for retryOUDM, OOAII ' 

COMFCB t 

DD 

0,'MSXDOS SYS' 

DB 

0,0,0,0,0,0,0,0,0,0 

DB 

0,0,0,0,0,0,0,0,0,0 

DB 

0,0,0,0,0 

NOTFIRST: 

DS 

1 

.DEPUASE 

RD RELOCATE: 

PUSH 

ML 

PUSH 

DE 

PUSH 

DC 

LD 

ML,READDATA [transfer raw data for read 

LD 

DE, (5SF.CBUF) 

LD 

DC, PRLEN 

LDIR 


LD 

ML,RD RELOC DATA 

JR 

REL1 



WR_RELOCATE! 

PUSH 

PUSH 

PUSH 

LD 

I.D 

I.D 

LOIR 

I.D 

RELll I.D 
INC 
LO 
INC 
LD 
OR 
JR 

PUSH 

LD 

ADD 

INC 

LD 

INC 

LD 

EX 

I.D 

ADD 

F.X 

LD 

DEC 

LD 

POP 

JR 

I 

RELEHD! POP 
POP 
POP 
RET 

1 

WR_RRLOC DATA I 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 

; 

RD_RELOC_OATA t 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DF.FW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 
DEFW 

I 

JP_98ECBUF| 

PUSH 

LD 

EX 

RET 


11L 
DE 

nc 

hl.writedata 

DE, (SSECBUF) 

DC , PW_LF.N 

IIL.WR RELOC_DATA 

B, HILT 
ML 

D, (IILI 
HL 
A r E 
D 

7,, RELEHD 
HL 

IIL. (SSECDUF) 

HL, DE 
IIL 

C, (IIL) 

III, 

D, (III,) 

DE , IIL 

IIL, (SSECDUF) 

IIL, DC 
DE , IIL 
(IIL) , D 
IIL 

(IIL) ,E 

IIL 

REH 

DC 

DE 

IIL 


WRO 1 
WR02 
WRO 3 
WHO 4 
WII05 
WR06 
WRO 7 
WRO 8 
WRO 9 
WR1 0 
WR11 
WR12 
WR1 3 
WR 1 4 
WR) 5 
0 


RROl 
RR02 
RR03 
Rh04 
RR05 
RR06 
RRO 7 
RR08 
RR09 
RR10 
RR] 1 
RR) 2 
RR I 3 
RR) 4 
RR15 
RR 1C 
RR1 7 
0 


IIL 

HL,(S8ECBUF) 
(SP) , IIL 


1 transfer raw data for write 


iget from table 


lend of table? 

/ yes, all clone 
fsave table pointer 


1 point to operand 
iget operand In [DCI 

luave operand address In (OE| 
1 calculate real operand 
• modify opera ltd 



/ 

PRINTV MACRO VALUE 
IF1 

.PRINTX * Length - VALUE * 

EMDIF 
EM DM 

1 

t Rend routine which is transfered to SSECBUF 

; 

READDATAt 

.PHASE 0 


push 

HL 


PUSH 

DE 


push 

DC 


CALL 

GETSLOT 

(get whore I gin 

RROll LD 

(PR DUMMY PI) , A 

( to return to original slot 

LD 

II, 3011 

iset page 2 to FDC 

CALL 

EMASLT 


LD 

A, (RAMAD1) 

(set page 1 to RAH 

LD 

II, -1 OH 


CALL 

EIIASLT 


POP 

DC 


pop 

DE 


POP 

HL 


PR RDSECT: 

DEC 

lit, 


LD 

A, II 


ADD 

A, 2 


INC 

IIL 


RRO 2 l ‘ JP 

M,PR END 

/transfer la above 800011 

. LD 

E,RETRIES 

/set retry count. 

PR RDRTRYs 

RRO3* CALL 

pn DSYCHK 

/make sure FDC Is ready for command 

LD 

A,READ CMD 

jsector read command 

BIT 

6 , D 

/single sided disk? 

JR 

Z,PR READ2 

; yes 

OR 

00000010B 

/enable side compare flag 

BIT 

2 , D 

/which side are we dealing with? 

JR 

Z,PR READ2 

/side 0 

OR 

OOOOlOOOB 

/compare for side 1 - 

PR READ?: 

PUSH 

HL 

/save target address 

PUSH 

DE 

/save FD SEL content and retry count 

PUSH 

BC 

/save sector count and target track 

LD 

BC, FD REQH000H 

/load address of IRQ and l)RQ 

RRO *1 : LD 

DE,PR RDDOME 

/set where to jump v/hen done 

PUSH 

DE 


CALL 

DISH IT 


DI 

LD 

r (FD_CMDH0001U r 

A /issue read command 

/ Check 

first response from FDC. We Jo this because our hard 

/ cannot 

sense if media is inserted or not 

LD 

DE, 0 

/set counter to G5536 

PR WAIT: 

LD 

A,(DC) 


ADD 

A , A 


RR051 JP 

P,PR DISIIOK 

(got response, r.ieJia is inserter! 

RET 

C 

(read confirmed 

DEC 

E 


RROfit JP 

HZ, PR WAIT 


DEC 

D 


RR07I JP 

HZ,PR WAIT 


POP 

DC 

;dlscard jump address 

POP 

DC 

;get remaining sector count 

POP 

DE 

.•discard retry count 

POP 

HL 

(discard target address 

JR 

PR READ NOTRDY 

idrive not ready, no retries 

» 

PR DISKOKi 

LD 

DE , FD DAT I 400011 

(load address of FDC data register 

RRO8 t JP 

PR_RDLOPl 

(data ready, get it 

/ 

PR RDLOOP1 

LD 

A,(DC) 

/read data reguest port 

ADD 

A, A 


RET 

C 

/read confirmed 

RR09: JP 

M,PR RDLOOP 

/no data ready 

PR RDLOPl! 

LD 

A,IDE) 

(read FDC s data register 

LD 

(HL) , A 

(write to transfer address 

INC 

IIL 

(bump address pointer 

RRlOl JP 

PR RDLOOP 




PR_ 

RDDONE: 







POP 


DC 

jrestore sector count and 

target track 



POP 


DE 

(restore current FD SEL and retry count 



POP 


H Ij 

frestore target address 




El 

CALL 


EMAiNT 





LD 


A, (FD STTMOOOH) 





AND 


ioouToob 

;not ready or 
jrecord not found or 
;CRC error or 







; lost d%ta ? 




JR 


N7, ,PR RDERR 

1 yes 




DEC 

- 

D 

jdone all sectors? 




JR 


Z,PR END 

; yes 


hr 111 

CALL 


PR UPDATE 

1 update parameters 




JR 


PR RDSECT 

t continue 


PR 

RDERRi 


M,Pn_nl2AD_MOTROY 



rr! 

2 i 

jp 


jnot ready, do 

not rntty I thin 





n 

;ls not: likely to 

happen 1 

• 

t 


Mere 

•./lien rotry might be 

necessary 




push 


AF 

;save error code 


RR1 3 i 

CALI, 


PR RESEEK 

;res tore and re-seek head 

if linens nary 



POP 


AF 

? restore error code 




DEC 


E 

;should retry? 




JR 


NZ,TR RDRTRY 

: yes 


. 


no More 

retries, report 

errors to the caller with carry flag 

; 


set and 

(D) containing 1 

of sectors remaining 


* 


LD 


E, A 

jmove error status to (E) 




DIT 


A , E 

j record not found? 




LD 


A , n 





JR 


HZ,PR ERR 

; yes 




DIT 


3 ,E 

rCRC error? 




LD 


A , 1 





JR 


HZ,PR ERR 

t yes 




LD 


A, 12 

jtreat os 'other error' 




JR 


pn ERR 



t 

i 


here 

when 'not-ready' error occurred during read 


j 

PR_ 

READ 

NOTRDYi 






LD 


A, 2 

;ID for 'drive not ready' 


PR 

ERR; 

scr 





PR_ 

END: 

PU5I! 


ML 





PUSH 


DE 





PUSH 


DC 





PUSH 


AF 





LD 


A , (RAMAD2> 

t change page 2 to RAM 




LD 


II ,8011 





CALL 


ENASLT 



PR 

DUMMY: 







LD 


A ,0 

t where I was 




LD 


H ,4011 





CALL 


ENASLT 





POP 


AF 





POP 


DC 





POP 


DE 





POP 


IIL 





RET 






; 

PR UPDATE; 


RRl4 ! 

CALL, 

PR DSYCIIK 

(make sure FDC is ready 


INC 

R 

(advance memory address by S 1 7 bytes 


INC 

II 



LD 

A, (FD SEC A '100 0111 

(load FDC’s sector register 


INC 

A 



LD 

(FD SECM000II) , A 

(assume within range 


DIT 

7,0 

(8 or 9 sectors? 


JR 

NZ,PR UPDOS 

!fl sectors 


CP 

9*1 1. 

(need to wrap to next side or track? 


RET 

_C 

! no 




PR URDUS: 


CP 

0*1 


l need 

to v/rnp 

to next 

RET 

c 


; no 


LD 

A , 1 


! start 

from n 

cctor t 

LD 

(FD 

SEC *400011) 

, A 



BIT 

6 , D 


: 9 i ng l 

0 sided 

drive? 

JR 

Z , PR 

JIXTTRK 

;y<?s, 

a 1 wa y n 

go to nex 

BIT 

2 , U 


j v/h ic!i 

side *i 

rc .70 in i 

JR 

NZ.pR WXtTHK 

i side 

1 r Iltl VO 

9 

c 

0 

XJ 

SET 

2,0 


;» itJo 

0, have 

to go to 

LD 

A , D 




LD 

(FD 

SEL* 4 00oil) 

r A 

; selo 

ct. side 1 

RET 






PRJIXTTRK : 

RES 

LD 

1.0 

INC 

RR15 I CALL 


.’90 to the other aide 

A , 0 

(FDSEL* 4 OOOM) , A (select side 0 

C (advance target sector 

PR_RSYCHK (make sure FDC i 3 toatly 

A,3TEPIM_CMI) (issue step-in command 
|FD_CMD*4000H),A 
(SPI ,111. Skill tine 

(SP),HL 

PR B3YCHK (wait for termination 


Re-calibrate then te-seek 


PR_RESEEK: 

Blf 


Blf 0,E ;re-seek only on even retry counts 

. RET HZ 

RRI 61 , CALL PR_RESTOR (restore head of current drive 

Seek track specified by [Cl 


I,D A ,C (get target track 

LD (FD DAT*4000H),A iset destination 

EX (SPf.HL skill time 

EX (SP) , HL 

LD A,SEEK_CHD (issue seek command 

PR_CMDWAT: 

LD (FD CMD + 400011) ,A 

EX (SPf.HL skill time 

EX (SP),HL 

s Wait until FDC is ready for new command 


PRJ1SYCHK : 

LD 

RRA 

JR 

RET 


A,(FD_STT»4000H) sget FDC status 

(look at busy bit ILSB] 
C.PR DSYCHK (FDC still busy, wait 


PR_RESTOR: 
RnT 7: CALL 

LD 
JR 

PR LEH EQU 


PR_BSYCHK 

A,RESTORE_CHD (issue restore command 

PR_CMDWAT 

$ 


•RADIX 16 
PR IMTV 1PR_LEM 
.RADIX 10 
.DEPHASE 


{ Write routine which is transfered to SSEC3UF 

WRITEDATA: 

• PHASE' 0 

PUSH HL 

PUSH DE 

PUSH BC 

CALL GETSLOT ;get where 1 am 

WROli LD (PW_DUMMY«-1) , A (to return to original slot 

LD H,80H (set page 2 to FDC 

CALL ENASLT 

LD A,(RAHAD1) (Set page 1 to RAM 




LD 

H, 4 OH 


CALL 

ENASLT 


POP 

DC 


POP 

DE 


POP 

HL 


PW WRSECT: 

DEC 

HL 


LD „ 

A , H 


add" 

A, 2 


IMC 

HL 


WR02t JP 

M f PW END 

.•transfer Is above 8000H 

LD 

E,RETRIES 

(set retry count 

PW WRRTRY: 

WR03t CALL 

PW BSYCHK 

/make sure FDC is ready for command 

LD 

A,WRITE CMD 

;sector write command 

BIT 

6 , D 

/single sided disk? 

JR 

Z.PW WRITE2 

; yes 

OR 

0000(10 10B 

/enable side compare flag 

BIT 

2,0 

;which side are we dealing with? 

JR 

Z.PW WRITE2 

/side 0 

OR 

OOOOlOOOB 

/compare for side 1 

PW WRITE2: 

PUSH 

IIL 

I3ave target address 

PUSH 

DE 

/save FD_SEL content and retry covint 

PUSH 

DC 

/save sector'count and target track 

WRO 4 1 LD 

DE,PW WRDONE 

/set where to jump when done 

PUSH 

DE 


CALL 

DISIMT 


DI 

LD 

(FD C!ID* '100OH ) , A 

/issue write command 

LD 

QC.FD REQ* 4000H 


Ld 

DE,FD DAT * 4 000H 


PW WRLOOP! 



LD 

A,(8C) 

/read data request port 

ADD 

A, A 


RET 

C 

/write confirmed 

WRO 5: JP 

M.PW WRLOOP 

/no data requested 

LD 

A, (HL) 

/get from target address 

LD 

(DE!,A 

/write to FDC's data register 

IMC 

HL 

/bu.np address pointer 

WROli ! JP 

PW WRLOOP 


PW 'JRDONE i 

POP 

BC 

/restore sector count and target track 

POP 

DE 

/restore current FD SEL and retry count 

POP 

HL 

/restore target address 

El 



CALL 

EMAIMT 


LD 

A, (FD STT*400 0H) 


AMD 

liunooB 

;not ready or 


.•write protect or 
.•write fault or 
.•record not found or 
(CRC error or 
;1 os t da ta ? 



JR 

NZ.PW WRERR 

/yes 





DEC 

B 

/done all sectors? 





JR 

Z,PW EMD 

/ yes 




WRO 7 t 

CALL 

PW UPDATE 

/update parameters 





JR 

PW WRSECT 

;continue 




PW WRERR: 






WRO 8 ! 

JP 

H.pw WRITE MOTRDY ;not ready. 

do 

not 

retry (this 




;i3 not likely to 

happen) 


BIT 

6 ,A 

(write protect? 





JR 

NZ, PWJ4RTPRT 

(yes, do not retry 




J 

i 

t 

Here 

when retry might be 

t necessary 




} 

PUSH 

AF 

;save error code 




WR09 i 

CALL 

PW RESEEK 

(restore and re-seek 

head 

if 

necessary 


POP 

AF~ 

(restore error code 





DEC 

E 

(should retry? 





JR 

HZ.PW WRRTRY 

(yes 




7 

no more retries, report 

errors to the caller 






LD 

E, A 

/move error status to (E 

BIT 

5,E 

/write fault? 

LD 

A, 10 


JR 

NZ , PW ERR 

/ yes 

BIT 

4,E 

/record not found? 

LD 

A, 3 


JR 

NZ,PW ERR 

;yes 

BIT 

3 , E 

/CRC error? 

LD 

A, J 


JR 

NZ,PW ERtt 

r/es 

LD 

A, 12 

/treat ad 'other error' 

jn 

PW ERR 



j liar a when 'write protected' error occurred. 3ut we -ire 

; yet gure this is really ’write protected' error because 

; no disk is inserted, the FDC reports the sa.;:e result. 


; 

PW WRTPRT: 


LD 

A,FORCE CND 

/terminate write command 

LD 

(FD CMDH000II) ,A 


EX 

(SP) NIL 


EX 

(SPI ,I1L 


LD 

A, READ CMD 

/issue read command 

LD 

(FD CMDMOOOU) ,A 


EX 

(SP),HL 

/kill time 

EX 

(SP) ,I1L 


LD 

ML , FD REQ*-1000H 


LD 

DE,0 


PW WRI'RTl: 

LD 

A,(HL) 

/get requests 

ADD 

A, A 


JR 

C,PW DSKRDY 

/read confirmed, disk is re, 

WRlOt JP 

P,PW_DSKRDY 

/data ready, disk is ready 

DEC 

DE 

/need to wait more? 

LD 

A, E 


OR 

D 


fcRll ! JP 

HZ,PW WRPRT1 

/ yes 

/ here 

when 'not-ready' error occurred 

PW WRITE tJOTRDY: 


LD 

A, 2 

/ID for 'drive not ready' 

JR 

PW__ERR 


; FDC responded to read command, disk Is surely lnser 

f 

PW DSKRDY: 



XOR 

A / ID 

Eor 'disk write protected' 

PW ERRt SCF 

PW END■ PUSH 

ML 


POSH 

DE 


PUSH 

DC 


PUSH 

AF 


LD 

A,(RAMAD2) 

/change page 2 to RAH 

LD 

H , 90H 


CALL 

EtIASLT 


PW DUMMY: 

LD 

A, 0 

/where I v/as 

LD 

H , 40H 


CALL 

' ENASLT 


POP 

AF 


POP 

BC 


POP 

DE 


POP 

HL 


RET 

PW UPDATE: 

UR 1 21 CALL 

PW BSYCIIK 

/make sure FDC is ready 

IMC 

H 

/advance memory address by 

INC 

H 


LD 

A, (FD SECMflOOH) 

/load FDC ' s sector 

INC 

A 


LD 

(FD SEC--IOOOH) , A 

Zassume within rang. 

BIT 

7 , D 

/3 or 9 sectors? 

JR 

HZ.PW UPDSS 

/3 sectors 

CP 

9*1 

/need to wrap to next side ■ 

RET 

C 

z ho 


not 

when 



pw uPDest 

CP 

3 * 1 

;necd to wrap to next side or track? 

RET 

C 

: no 

LD 

A , 1 

( 3 tart from sector 1 

LD 

(FD SEC.4000H) 

, A 

BIT 

3 i 0 

/single sided drive? 

JR 

Z , PW ,','XTTRK 

c/es, a l'./ays go to next track 

SIT 

2 , D 

(which side are re in no./? 

JR 

NZ.PW HXTTRK 

/side ii have to go to next track 

SET 

2 ,D 

J 3 ide 0, have to go to the other Side 

LD 

A,D 

- 

LD 

(FD_SEL. 40001!) ,A (delect side 1 


RET 


PW NXTTRK: 




RES 


2 , D 

;go to the other side 



LD 


A,D 




LD 


(FD SEL + 4000111 ,A 

/select side 0 



INC 


C 

(advance, target sector 

WR1 3 1 

CALL 


PW RSYCHK 

(make sure FDC is ready 



LD 


A , STEP IN CMD 

(issue step-in command 



LD 


(FD CMD.4000H),A 




EX 


(SP| r HL 

(kill time 



EX 


(SP).HL 




JR 


PW RSYCHK 

(wait for termination 



Re-ca1Jbrate tnen re-see 

k 

PW_ 

RESEEKt 






BIT 


0 , E 

(re-seek only on even retry counts 



RET 


NZ 


WR1 

4 j 

CALL 


PW RESTOR 

(restore head of current drive 



Seek 

track specified by 

(C) 



LD 


A , C 

(get target track 



LD 


(FD DAT.4000H J , A 

(set destination 



EX 


ISPI ,HL 

(kill time 



EX 


(SP) ,HL 




LD 


A , SEEK CI4D 

lissue seek command 

pw 

CMDV/AT • 






LD 


(FD CUD. 400011) .A 




EX 


(SP) , HL 

(kill time 



EX 


(SPI , HL 




Wait 

until FDC is ready 

for new command 

PW_ 

BSYCHK: 






LD 


A, (FD_STT + 400OH) 

(get FDC status 



RRA 



(look at busy bit (LSB) 



JR 


C,PW_BSYCHK 

(FDC still busy, wait 



RET 




PW 

RESTOR: 




WR15: 

CALL 


PW BSYCHK 




LD 


A,RESTORE CMD 

/issue restore command 



JR 


I’W CMDWAT 


PW_ 

LEI! 

EQU 


5 




.RADIX 

16 




PRIIITV 

ftPW LEN 




.RADIX 

10 




.DEPHASE 




END 











APPENDIX D 


COMPONENT SPECIFICATION 



TMS9120/TMS9129 VDP TERMINAL ASSIGNMENTS 


SIGNATURE 

TERMINAL 

I/O 

DESCRIPTION 

XTALl 

40 

I 

10.7 MB t crystal 



_ „ m 


XTAL2 

39 

0 

connections 

RaI 

ii 

1 40 

XTALl 





CAS 

2 

33 

XTAL2 





AD 7 

3 

38 

R-Y 

R-Y 

36 

0 

R-T color differ- 

AD* 

4 

37 

CPOCLR 




enc* output. 

AD5 

5 

38 

Y 





AD 4 

6 

38 

B-I 





AD 3 

7 

34 

RESET/BYNI 





AD 2 

3 

31 

VCC 





ADI 

9 

33 

RDO 





ADO 

10 

31 

RD1 





R/W 

11 

30 

RD2 





VSS 

12 

29 

RD3 

CPOCLR 

37 

0 

CPOCLR equals XTAL-3 

MODE 

13 

20 

RD4 




(Color Burst Frequency) CSW 

14 

27 

RD? 





CSR ' 

15 

26 

RD6 





INT 

16 

25 

RD7 

I 

36 

0 

I (Black/WhIts 

CD 7 

17 

24 

CDO 




luminance and 

CDS 

10 

23 

CD 1 




composite sync) 

CD 5 

19 

22 

CD 2 




output a 

CD 4 

20 

21 

CD 3 

B-T 

35 

0 

B-Y color difference 

output. 




hESEf/ 








SYNC 

34 

I 

RESET —This pin Is 

a trlle.el Input 

pin. 




When It Is below 0.0 

volts, 

RjeSKt 

Initl- 




allies the VDP. When 

i It Is above 

9 volts. 




1 RESET la the synchronlting Input 

fot 

ex- 




ternal vdp video. 





VCC 

33 

I 

+5 volt supply 






TMS9118 VDP TERMINAL ASSIGNMENTS (Concluded) 


SIGNATURE 


TERMINAL 


I/O 


DESCRIPTION 


RDO MSB 

32 

RDl 

31 

PD 2 

30 

PD 3 

29 

RD4 

29 

PD 5 

27 

PD* 

2* . 

RD7 LSB 

25 

CDO HSB 

24 

CD1 

23 

CD 2 

21 

CD3 

21 

CD 4 

20 

CD 5 

19 

CD 6 

18 

CD 7 LSB 

17 

Iff? 

1* 

CBK 

15 


14 

MODE 

13 

VSS 

12 



R/W 

11 

ADO MSB 

10 

AAl 

9 

AD 2 

8 

AD 3 

7 

AD 4 

« 

ADS 

5 

AD* 

4 

AD 7 LSB 

3 

CX5 

2 

Exg- 

1 


I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 

I/O 


VRAM read/vrite data 
significant bit. 


CPU data bus. CDO la 


bus. rdO La the noat 


the moat significant bit. 


0 


CPO Interrupt output. 


I CPO-VDP read strobe 

I CPO-VDP write strobe 

I CPO Interface mode select; usually a 

processor address line 
I Ground Reference 


0 

0 

0 

0 

0 

0 

0 

0 

0 


VRAM write strobe 

VRAM address bus. ADO Is the most Significant 


0 VRAM column address strobe 

0 VRAM row address strobe 


® d ? re8s bu - A° 7 - 1* wired to AO of th. dynamlo 
RAM*. Likewise, AD* Is wired to A1 of the RAMs . Care must be exercised 
In assuring proper orientation of the TM99118 address outputs to the 
dynamic BAM address Inputs (See figures 1 and 5). 






TH99110 VDP TERMINAL ASSIGNMENTS 


SIGNATURE 

terminal 

I/O 

DESCRIPTION 

XTALl 

40 

t 

10.7 MBz crystal 



XTALl 

39 

0 

connections ra3 

~IT~TTo 

XTALl 




CAS 

2 ~~ 39 

XTAL2 




AD 7 

3 38 

! CPUCLK 

CPUCLK 

30 

0 

CPUCLK equals XTAL-3 AD6 

4 37 

N.C- 




(color burst frequency) AD5 

5 36 

COMVID 




Ad4 

« 35 

EXT VDP 




AD 3 

7 34 

Re3zT/3TN' 




AD 2 

• 33 

vec 




AD 1 

9 32 

FD0 




ADO 

10 31 

RDl 




R/W 

11 30 

FD2 




vss 

12 29 

rd3 

N.C. 

37 


Reserved. Do not use. MODE 

13 28 

kd4 




CSW 

14 27 

RD 5 




C5R 

15 26 

RD6 




1NT 

16 25 

RD 7 

COMVID 

30 

0 

Composite video output CD7 

17 24 

CD0 




CD6 

18 23 

CD 1 




CD 5 1 

19 22 

CD 2 




CD< 

20 21 

CD3 

EXT VDP 

35 

I 

Parallel operation (more 

--- 





than 4 sprites per line) 



RESET/ 






SYNC 

34 

I 

1 RESET --This pin la a trilevel input 

pin. 




I when it la below 0.8 volts. 

RESET L n 111 - 




allies the VDP. When it is above 9 volts, 




RESET Is the synchconL 2 Lng input for 

ex- 




ternal VDP video. 



vec 

33 

I 

+5 volt supply 




TM59120/THS9129 VDP TERMINAL ASSIGNMENTS (Concluded) 


SIGNATURE 

TERMINAL 

I/O 

DESCRIPTION 

RD0 MSB 

32 

1 / 0 , 

VRAM read/vrlte data bug. RD0 Is the most 

RDl 

31 

I/O 

significant bit. 

RD2 

30 

I/O 


RD3 

29 

I/O 


RD4 

21 

I/O 


RD5 

27 

I/O 


RD6 

2< . 

I/O 


rd7 

2* 

I/O 


CDO MSB 1 

24 

I/O 

CPU data bus. CDO is the most significant 

CD 1 

23 

I/O 

bit. 

CD 2 

23 

I/O 


CD3 

21 

I/O 


CD 4 1 

20 

I/O 


CD 5 | 

19 

I/O 


CD6 

18 

I/O 


CD7 LSB 

17 

I/O 


In? 

16 

0 

CPU interrupt output. 

CSS 

15 

i ! 

CPU-VDP read strobe 

csn 

14 

I 

CPU-VDP write strobe 

MODE 

13 

I 1 

CPU interface mode select: usually a 




processor address line 

vss 

12 ' 

I 

Ground Reference 

R/W ' 

11 

0 

VRAM write stcobe 

ADO MSB 

10 

0 

VRAM address(multiplexed high 




and low order VRAM address). 

AD 1 

9 

0 

ADO is the most significant bit.* 

AD 2 

a 

0 


AD 3 

7 

0 


AD4 

6 

0 


AD 5 

5 

0 


AD6 

4 

0 


AD 1 LSB 

3 

0 


CTS 

2 

0 

VRAM column address strobe 

rXs 

1 

0 

VRAM row address strobe 


The least-sight £ lean 
Rams. Likewise , AD* 
in assuring proper 
dynamic RAM address 


t address bit, AD7, Is wired 
is wired to Al of the RAMs. 
orientation of the TMS9110 
inputs (See Figures 4 and 5) 


to AO of the dynamic 
Care must be exercised 
address outputs to the 




THS9110/9120/9129 PRELIMINARY ELECTRICAL SPECIFICATIONB 


Absolute maximum ratings over operating free-air temperature range 

(unless otherwise noted)* 

Supply voltage, VCC . - 0.3 t0 2 0 V 

All Input voltages . -0.3 to 20 V 

Output voltage .. - 2 to y 7 

Continuous power dissipation ... 1.3 W 

Operating fcee-alr temperature range . 0 C to 70 C 

Storage temperature range . -55°C to +150°C 

♦Stresses beyond those listed under Absolute Maximum Ratings may cause 
permanent damage to the device. This Is a stress rating only and 
functional operation of the device at these or any other conditions 
beyond those Indicated in the Recommended Operating Conditions section 
of this specification Is not Implied. Exposure to absolute maximum 
rated conditions for extended periods may affect device rellabllity. 


Recommended operating conditions* 


PARAMETER 

MIN NOM MAX 

UNIT 

Supply voltage, VCC 

4.75 5.25 

V 

Supply voltage, VSS 

0 

V 

Input voltage, VI, 

RESEf/SYNC pin 

SYNC active 

10 12 

V 

RESET active 

0 .6 

V 

SY»C and RESET Inactive 

3 6 

V 

High-level Input,VIH 

XTAL1, XTAL2 

KJ 

V 

All other Inputs 

2.2 

V 

Low-level Input 
voltage, VIL 

0.0 

V 

Operating free-alr 
temperature , TA 

0 70 

°c 


* A11 voltage values ate with respect to VS5. 


electrical characteristics over full ranges of recommended 

OPERATING CONDITIONS (Unless Otherwise Noted) 

TMS9110/9120/9129 


i PARAMETER 

TEST CONDITIONS 

MIN TYP MAX 

- 4 . 

UNIT 

High-level 

VOH 

outpu t 
voltage 

RAS, CAS r R/W 

IOH - 400 uA 

ammm 

V 

All other 
outputs 

2.4 3.2 

Low-level 

VOL 

output 

voltage 

CPU data 

IOL - 1.2 mA 

0.3 0.6 

V 

DRAM 

Interface 

IDE —900 uA 

0.6 

Off-state output current 
IOZH high-level voltage 

applied, CD0-CD7 outputs 

VO - 5.25 V 

1 100 

uA 

Off-state output current 
I0ZL low-level voltage 

applied, CD0-CD7 outputs 

VO - 0.4 V 

1 -100 

uA 

III! High-level Input current 

VI - 5.25 V, 
all other pins at 

0 v 

10 

u A 

IIL Low-level input current 

VI - 0 V, 

All other pins at 
0 V 

-10 

uA 

-f 


TMS9110 Only (figure-12) 


Vwhlte Video voltage level of 
white, Y, R-Y, 

B-Y outputs 

R - 470 Ohms 

L 

C - 50 pP 

L 

2. 3 3 3.S 

V 

Vblack Video voltage level of 
black (blank), 

Y/R, Y, B-Y outputs 

1.6 2.3 2.3 

V 

Vsync video voltage level of 
sync, Y output 

1.2 i.« 2 

V 

R 

L Video output load resistor 


4 70 

ohms 


























































ELECTRICAL CHARACTERISTICS OVER POLL RANGES OF 
RECOMMENDED OPERATING CONDITIONS (unless otherwise noted) 

(Continued) 


TMS9118 Only (Figure-12) 


Video voltage difference, 
-Vwhite, Vblack, Y, F-Y, 

B-T outputs 

RL - 470 Ohms 
CL - 50 pp 

; .8 1 1.5 

V 

V 

black 

sync 

RL - 470 Ohms 
CL - 50 pP 

.300 .400 .700 

V 

Vpos 

Color burst video vol¬ 
tage level with respect 
to V no color 

R-Y output 
(THS9129 only) 

.25 

V 

vneg 

Color burst video vol¬ 
tage level with respect 1 
to v no color 

B-Y output 
(TMS9120/9129) 

- .25 

v 


THS 9118/9128/9129 (Figure 13) 


ICC Average supply current 

from VCC 

TA - 25° C 

180 250 

-^ + 

mA 

Input 

Ci capacitance 

CD0-CD7 

unmeasured 
f- 11 MB x f pins at 

0 V 

20 

pr 

All other 
inputs 

10 

Co Output capacitance 

unmeasured 
f* 11 HHi t pins at 
0 V 

20 

p r 


+-- - 

All typical values are at VCC ■ 5-25 v* TA - 25 C. 


TIMING REQUIREMENTS OVER FULL RANGES OF RECOMMENDED OPERATING 
CONDITIONS FOR THS9l18/9128/9129 


CPU-VDP Interface (Figure 14 and 15) 


PARAMETER | 

tsu (ARL) 

Address setup time before CSR low 

tSU (AWL) 

Address setup time before CSW low 

th (HLA) 

Address hold time after CSW low 

tsu (DWH) 

Data setup time before CSW high 

th (WHD) 

Data hold time after CSH high 

tw(WL) 

Pulse width, CSW low 


MIN NOM MAX 



VDP-VRAM Interface 


PARAMETER 


tsu(DCB) Input data 9etup time before CAS high J 60 
th (CHD) Input data hold time after CAS high 


MIN MOM MAX UNIT 


Register And Memory Access Cycle Times 































































EXTERNAL CLOCK SOURCE (TMS0110/9120/9129) (Figure 16) 


PARAMETER 

MIN TYP MAX 

1 1 

UNIT 

text External source frequency 

10.730090 

10.730639 1 
10.739172 

MH z 

tr/Tf External source rise/fall time 

10 19 

ns 

tWH External source high level pulse width 

42 47 92 

ns 

tWL External source low level pulse width 


ns 

tPD External source phase delay from XTALl 

falling edge to XTAL2 falling edge 


ns 


SWITCHING CHARACTERISTICS OVER FULL RANGE OF RECOMMENDED 
OPERATING CONDITIONS (TMS9110/9128/9129) 


CPU-VDP Interlace 


PARAMETER 

TEST CONDITIONS 


UNIT 

TA(CSR) DaJ^a access time from 

CSR low 

C -300 pF 

L 

LOO 150 

ns 

tPVX disable time after 

CSR high 

69 100 

ns 

tpvx t A Data Invalid time from 

address changes 

0 

ns 

fCPUCLK CPU clock output clock 

frequency (XTALf 3) 

3.4 3.90 3.76 

MHI 

— 


SWITCHING CHARACTERISTICS OVER FULL RANGE OF 
RECOMMENDED OPERATING CONDITIONS (Continued) 

TM59110 COMPOSITE VIDEO output (Figures 17 and 18) 

MIN TYP MAX 


PARAMETER 

tf 1 

Fall time, Vblack to 
Vsync 

tw(ns) 

Pulse width, horizontal 
sync 

tr 1 

Rise time, Vsync to 
Vblack 

tl!S-CD 

Delay time, Sync to 
Color Burst 

tw(CB) 

Width, color burst 

tCB-LB 

Delay time. Color Burst 
to left border 

tr 2 

Rise time, vblack to 
Vwhite 

tw (LB) 

Left border video width 

tf 2 

Fall time, Vwhite to 
Vblack 

tw (AD) 

Width of Active Display 
Area 

tw(RB) 

Right border video 
width 

t RB-H9 

Delay time,right border 
to horizontal sync 

tVTB 

Vertical front blanking 


Vertical sync 


Vertical back blanking 

tABA 

Active plus border area 
time 


TEST 
CONDITIONS 


R -470 U 
L 

C - SO pF 
L 


10 

4.04 


20 


372 

2.61 


1.49 


60 

2.42 


110 


47.68 

2.79 

1.49 


191.1 

191.1 


020 

10.0 


nS 

uS 


nS 

uS 


uS 

uS 


uS 

u5 

uS 

uS 


m3 















































































SWITCHING CHARACTERISTICS OVER FULL RANGE OF 



RECOMMENDED OPERATING 

CONDITIONS 

(Continued) 


TMS9128/9129 t, R-Y» B-Y outputs (Figures 19 through 22) 


PARAMETER 

TEST 

CONDITIONS 

MIN TYP MAX 

unit 

tf 3 

Fall timer Vblack to 
Vsync 


100 

■ 

tw(HSl) 

Pulse width»aorirontal 
SYNC 


4.84 

U 

tr 3 

Rise time, Vsync to 
Vblack 


150 

■ 

tv(BP) 

Width, back porch 

R -470 n 

4.47 

u 

tv (LB 1) 

Width, left border 

C ■50pF 

L 

2.0 

U 

tv (P| 

Pulse width, pixel 

188.24 

n 

tv(HORZ)Width , horizonal line 


63.695 

u 

tv (ADl) 

Width, active display 
area 


47.87 

u 

t r 4 

Rise time, Vblack to 
Vwhite 


75 

n 

t r 4 

Fall time, Vwhite to 
Vblack 


50 

n 

tv(RBl) 

Width, right border 


2.42 

u 

tv (FP) 

Width, front porch 

■hi 

1.49 

u 

tri 

Rise time, V no color 
to V pos color burst 


150 

n 

tv (CBl) 

Pulse width, pos 
color burst 

mt 

2.6 

u 

tf 9 

Fall time, V pos color 
burst to V no color 


100 

n 


SWITCHING CHARACTERISTICS OVER FULL RANGE OF 
RECOMMENDED OPERATING CONDITIONS (Concluded) 

TMS9120/9129 Y, R-Y, B-Y outputs (Figures 19 through 22) 


PARAMETER 


tw(CB-LBl) 

Delay time, pos color 
burst to left border 

tf 8 

Fall time, V no color 
to V neg color burst 

tr 6 

Rise time, V heg color 
burst to V no color 

tv (VSl) 

Pulse width, vertical 
sync 

tVTBl 

Vertical front blanking 

tvsi 

Vertical sync 


Vertical back blanking 

t ABAl 

Active area plus 
border araa total 

VERTTCAL TIME 


TEST MIN 
CONDITIONS 


MAX 


R -470 O 
L 

C -50pF 
L 


1.49 


100 


150 

465 


191.09 

191.09 

028.04 


10.70 

19.91 


Note! Fall time* depend on external pull-down resistor. 













































































TIMING REQUIREMENTS OVER RECOMMENDED SUPPLY VOLTAGE RANGE AND 
OPERATING FREE-AIR TEMPERATURE RANGE FOR TMS9110/9118/9119 


(Figures 14 and 11) 


+- 

PARAMETER 

ALT. 

SYMBOL 

MIN 

TYP 

MAX 

UNIT 

tc (r d) 

Read cycle time* 

tRC 

370 

372 



tc(H) 

Hrlte cycle time 

twc 

370 

372 



tw(CH) 

Pulse width, CAS high 
(precharged time)** 

tCP 

05 

121 


ns 

tw(CL) 

Pulse width, £53 low T 

tC AS 

195 

231 

270 


tw <RH) 

Pulse width RAS high 
(precharged time) 

t RP 

120 

131 


ns 

tw(RL) 

Pulse width, 553 low* 

tRAS 

200 

230 

270 


tw (W) 

Write pulse width * 

twp 

330 

370 



tt 

Transit ion _times (rise and 
fall) for RA3 and CAS 

tT 

3 

15 

50 

ns 

tSU(CA) 

Column address setup time 

t ASC 

0 

25 



tsu (RA> 

Row address setup time 

tASR 

10 

40 



tsu<D) 

Data ^etup time with respect 
to CAS high 

tDS 

0 

25 


ns 

tsu(rd) 

Read command setup time 

tRCS 

0 

31 



tsu(WCH) 

Write command setup time 
before CAS high 

tCWL 

240 

200 


ns 

tsu (WRH) 

Write command setup time 
before RAS high 

tRWL 

145 

105 


ns 

th (CLCA) 

Column address hold time 
aftar CAS low 

tCAH 

190 

230 


ns 

th{RA) 

Row address hold time 

tRAH 

25 

45 



th(RLCA) 

Column_address hold time 
after RAS low 

tAR 

275 

315 


ns 

th (CLD) 

Data hold time after CAS low 

tDH 

100 

140 



th(RLD) 

Data hold time after rX§ low 

tDHR 

105 

230 


ns 

th(WLDl 

Data hoLd time after W low 

tDH 

145 

105 



th (RHrd) 

Read command hold time after 

RAS high 

t RRfl 

135 

175 


ns 

th (CHcd) 

Read command hold time after 

CAS high 

tRCH 

40 

00 


ns 

th (CLW) 

Write command holdtime after 

CAS low 

tWCH 

205 

325 


ns 

th (RLW) 

Wrjte command hold time after 
RAS low ' 

tWCR 

370 

410 


ns 

t RLCH 

Delay time. RAS low to .££3 high 

tCSH 

200 

320 



tCHRL 

Delay time. £35 hlqh to RAS low 

tCRP 

0 

40 


ns 

tCLRH 

Delay time. CAS low to RAS high 

t RSH 

120 

140 


ns 

t RLCL 

Delay time. Ra 5 low to CAS low 

t RCD 

40 

00 

120 

ns 

tWLCL 

Delay time. 52 low to CAS low 
(early write cycle) 

twcs 

10 

40 


ns 

tr( 

refresh time interval 

tREF 

4 

4 


ms 


* All cycle limes assume t * 1 ns 
‘•Page mode only 



THS9110/9120/9129 LOAD CIRCUIT FOIl COMVID AND 
TMS9120/9129 R-» , Y, B-Y SNITCHING CHARACTERISTICS 


o V L 


"L 


WHERE V L • 1.95 V 


FROM OUTPUT O- 
UNOER TEST 


-0 TEST POINT 


CL 


*L - 

i.i *n 

\ FOR 

C L - 

300 pF 

J CO 0US 

Ri - 

1.8 kfl 

\ FOR 

cl - 

SO pF 

J DRAM INTERFACE 


TMS9 110/91 20/9129 LOAD CIRCUIT FOR 
ALL OUTPUTS EXCEPT COMVID, R-Y, Y, B-Y 






csw 



FIGURE 14 - CPU-VDP WRITE CYCLE FOR TMS9118/9 128/9129 


RE AO CYCLE 



NOTE : All muiurtmanll «c» «t tO% *nd 90% point*. 

CPU-VDP READ CYCLE FOR TMS^110/9128/9129 

NOTEi For register and memory read/write cycle times refer to timing 
requirements given in preliminary electrical specifioationa. 



EXTERNAL CLOCK TIMING WAVEFORM 



TMS9U0 COMVID HORIZONTAL TIMING 








! 


'tttttui _nnnnnnr 


}•* 

I 
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- colon BUAST OUTPUT SUPPAIMIO 
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BLANK INO 


ST A AT TOP 
BOAOSA 


TM09U8 VERTICAL TIMING 



TM99120/9129 Y HORIZONTAL TIMING 



4 Absent for the TMS9120 


TM99128/9 L29 R-Y HORIZONTAL TIMING 



TMS9120/9129 g-lf HORIZONTAL TIMING 
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100 
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INO BOTTOM 
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• LANKINO 

- COlOA RUAIT OUTWMUPPAIMID - 


VIATICAL 

SYNC 


STAAT TOP 
BOAOIA 


TMS9139 VERTICAL TIMINC 










VRAM EARLY WRITE CYCLE 




3 * 


• G Will be held it V« (GND> for all operation*. 


VRAM READ CYCLE 








ELECTHSGAL SPECIFICATIONS 

(AY-3-8910) 

IVIaximum Ratings 


Storage Temperature.........-55”C to 4-150” C 

Operating Temperature.0”C to -MO’C 

Vcc and all other Input and output 
voltages with respect to V ss .—0.3V to +8.0V 


Exceeding these ratings could cause permanent damage to these devices. 
Functional operation at these conditions Is not Implied—operating conditions 
are specified below. 


Standard Conditions 


V CC =+5V ±5% 

V„=GND 

Operating temperature: 0°C to -M0”C 


DC Characteristics 


Characteristic 

HOI 

uni 

ESSI 


Units 

Conditions 

Input Logic Laveli 

Logic 0 

■ 

i 

■ 

1 

V 


Logic t 

Hi. 


B 

V ce 

V 


Input Leakage 

Clock 


1 

9 

j 20 

eA 


BC1. 0C2, BDIH 

: — 

B 

a 

20 

pA 


Inputs with Pullup* 

A8. Reset 

u 

-to 

-30 


«A 


Inputs with Pulldown# 

A9 

Input/Oulput with Putlup 

IlM 

9 

10 

B 

(lA 


A7-AO. B7 BO 

tit 

-15 

-30 

-200 

u* 


Daia/Addrass with Putlup 
DA7-DA0 

V 

B 

-150 

-500 

fj A 1 


Input/Output V OM 

A7-A0. B7-B0 

v«. 

H 

B 

V« 

V 

40y A 

Oala/Addrasa V oW 

OA7-OAO 


n 

i 

^CC 

V 

100<iA 

Input.Gulput 

A7-A0, B7-B0 

v«. 


i 


V 

1.8mA 

Data/Address 

0A7-DA0 

V«. 


■ 

i 

V 

1.6mA 

Power Supply 

V cc 


E 


75 

mA 



•Typical values ar« at +25* C and nominal vottagss. 



QV—[Rf 

3.0V OUT AT Q 

2.4 OUT WITH 1mA IN 


NOTH; CURRENT IN REDUCES PI CURRENT FLOW AND LOWERS OUTPUT VOLTAGE. 


CURRENT TO VOLTAGE CONVERTER 














AC Characteristics 


Characteristic 



Typ.* 


Units 

Conditions 

Clock Input 







Frequency 

fo 

1.0 

— 

2.0 

MHz 



Rise time 

ir 

— 

— 

50 

ns 




tf 

_ 

_ 

50 

ns 



Duty Cycle 


25 

50 

75 

tt 


> Fig. 05 

Bus Signals (BDIR, BC2, BC1) 








Associative Delay Time 

tfo 

— 

— 

50 

ns 



Reset 







Reset Pulse Width 

tew 

500 

— 


ns 


Reset to Bus Control Delay Time 

(at 

100 

— 


ns 


A9, Afl, DA7-DA0 (Address Mode) 







Address Setup Time 

Us 

400 

— 


ns 

l 

Address Mold Time 

Uh 

100 

— 


ns 


DA7-DA0 (Write Mode) 







Write Data Pulse Width 

tow 

500 

— 

10.000 

ns 



Writs Dale Setup Time 

los 

50 

— 

— 

ns 


Fig. 38 

Write Data Hold Time 

to. 

100 

— 

— 

ns 



DA7—DAO (Read Mode) 







Read Data Access Time 

to* 

— 

250 

500 

ns 

1 


DA7—DA0 (Inactive Mode) 







Fig. 39 

Tristate Delay Time 

Its 

— 

too 

200 

ns 

1 



* Typical values are at 25® C and nominal voltages. 



CLOCK AND BU3 SIGNAL TIMING 


SU3 

CONTROL 

oecooe 


RESET 



VAUO BUS SIGNAL 


( BUS CONTROL 
I SIGNALS CHANOINQ 


-A k- 


M rtf MAX.. 
■NCLU01NO SKEW 


RESETTIMING 
















ous 

CONTROL 

decode 


a3. A8. 

oat-oao 


_ — 1_—--- 

DON'T CARE 

m J£Siv__M _ 

OON'T CAPE 


+ - ^ 

—- 

PREVIOUS Y 

STATE 

»OOBE5S*' 

X _ 


rzj eua CONTROL 
k£3 SIGNALS CHANGING 

-1 i— M ns MAX.. INCLUDING SKEW 

**REFEfl TO PARAGRAPH J.1,1 
FOR A DESCRIPTION OF 
■ VALID- PSG ADDRESSING. 


•ANY COMBINATION OF 0DIR. BC2. BCI 
WHICH DECODE LATCH AOORESS M 
BOIR BCJ BC1 
0 0 I 

or 1 0 0 

or i I t 


latch address timing 


CONTROL OON'T CARE E \ WRITE TO PSG * ! 

OECOOE --—-* 


DON'T CARE 



*o« j 


I l0M 



; \im 


_. n PREVIOUS V 

0A7—DA0 STATE A 

OATA 






| BUS CONTROL 
I SIGNALS CHANGING 


-A f— 


50 ns MAX.. 
INCLUOINQ SKEW 


- WRITE TO PSG“ 
BOIR 0C1 BC1 
1 1 0 


WRITE DATA TIMING 



BUS CONTROL 
SIGNALS CHANGING 


-A 1 - 


50 ns MAX.. 
INCLUOINQ SKEW 


- READ FROM PSG' 
BOIR BCl SCI 
0 1 1 


READ DATA TIMING 





















HMA864--2, HM4864-3 
HM4864P-2, HMA86-4P-3 


05S39-word X 1-blt Dynamic Random Access Memory 
The MM4864 Is * 05,530-words by 1-bit, MOS random access 
memory circuit fabricated with HITACHI'S double-poly N-chennel 
silicon gate process for high performance and high functional 
density. The HM4804 uses a single transistor dynamic storage cell 
and dynamic control circuitry to achieve high speed end low power 
dissipation. 

Multiplexed address Inputs permit the HM4804 to be peckffged In a 
standard 10 pin DIP oo 0.3 Inch centers. 

This package sire provides high system bit densities end is 
compatible with widely available automated testing end insertion 
equipment. System oriented features Include single power supply of 
+5V with ±10% tolerance, direct interfacing capability with high 
performance logic families *such as Schottky TTL, maximum input 
noise immunity to minimire "falsa triggering" of the inputs, on-chip 
address and data registers which eliminate the need for interface 
registers, and two chip select methods to allow the user to determine 
the appropriate speed/power characteristics of this memory system. 
The HM4884 also Incorporates several flexibla timing/operating 
modes. 

In addition to the Usual reed,write, and ra ad modify-write cycles, the 
HM4B04*is capable of delayed write cycles, page-mode operation 
and nA5-only refresh. 

Proper control of the clock Inputs (HAS. CAS, end WE) allows 
common I/O capability, two dlmanslonal chip selection, and 
extended page boundaries (when operating In page model. 



■ FEATURES 

• Rec.ognired industry standard 10-pin configuration 

• 100ns access time, 270ns cycle time (HM4864-2, HM4864P 2) 

• 200ns access time, 335ns cydi time (HM4864-3, HM4864P-3) 

• Single power supply of +5V±10% with a built-in Vgg generator 

• Low Power; 330 mW active. 20 mW standby (max! 

• The inputs TTL compatible, low capacitance, and protected 
against static charge 

• Output data controlled by CAS and unlatched at end of cycle to 
allow two dimensional chip selection and extended page bound- 
•»Y 

• Common I/O capability using "early write" operation 

• Read-Modify-Wrlte, ffAS-only refresh, and Page-mode capability 

• 128 refresh cycle 


■ PIN ARRANGEMENT 



(Top Vle*> 

A*-A. 

Address Inputs 

exs 

Column Address Strob* 

Din 

Dm In 

Dout 

Obis Out 

&A? 

Row Address Strobe 

WF 

RetdAVrlte Input 

Vce 

Po*«r ( + 5V) 

v„ 

Ground 

A.-A. 

Refresh Address Input 


■ FUNCTIONAL BLOCK DIAGRAM 



■ ABSOLUTE MAXIMUM RATINGS 
Voltage on any pin relative 

to Vgs .-1.0 to +7V 

Operating Temperature. Ta 

(Ambient).0 to+70 rt C 

Storage Temperature 

(Ambient).-65 to+150°C (Cerdlp) 

-55 to +125 < ’C (Plastic) 
Short-circuit Output Current . 50 mA 
Power Dissipation. 1 W 










■ RECOMMENDED DC OPERATING CONDITIONS (7a-0 to +70*0 


Parameter 

Symbol 

etin 

typ 

man j 

Unit 

Not ci 

Supply Voltage 

Vr.< 

+ 5 

5.0 

5.5 1 

V 

1 

Vt% 

0 

0 

6 j 

V 

Input High Voltage 

v„ 

2.4 

- 

6.5 

V 

1 

Input Low Voltage 

Via 

-1.0 

... - 1 

0.8 i 

V 

1 


■ DC ELECTORAL CHARACTERISTICS (To—0 to +70'C, V ce -5V± 10%. r„-OV ) 


Parameter 

Symbol 

min 

max 

Unit 

Natal 

OPERATING CURRENT 

Average Power Supply Operating Current (RA3, CT? Cycling; Ice "min.) 

feet 

- 

60 

mA 

1.4 

STANDBY CURRENT 

Power Supply Standby Current (RA5 — Vt* Dout — High Impedance) 

/«! 

- 

1.5 

mA 

i 

REFRESH CURRENT 

Average Po*er Supply Current, Refresh Mode 

UTa 3 Cycling, £AS — V'i»: r te — min,) 

Ire. 

- 

IS 

mA 

2.4 

PAGE MODE CURRENT 

Average Power Supply Current. Tag# mode Operation 

1 Ra 3 — P»u £ AS Cycling) ter — min,) 

fee. | 

- i 

4S 

mA 1 

2.1 

INPUT LEAKAGE 

Input Leakage Current, any Input (V,.-0 to + S.5V. all other pim not 
under 1eit*“0V) 

tu j 


10 

M | 


OUTPUT LEAKAGE 

Output Leakage Current (dout la disabled, V... “0 to 4-5,5 V) 

f to j 

-.0 

10 

/'A 

) 

OUTPUT LEVELS 

Output high (Logie 1) Voltage t/,.. -—Sm A ) 

Output Low (Logie 0) Voltage t /„, -6.2mA 1 

To. 

V„ t | 

2.4 

0 1 

Vr K 

0 4 

V 

V' 



NOTES 

1. All voltages jeferenced to 

2. tcC depends on output hading condition when the device is selected, wtx. ii specified at the output open condition. 
3* [LO consiju of leakage current only. 

4. Current depends on cycle rate: maximum current Is meisured at the fasten cycle rate. 


■ AC ECECTRICAt CHARACTERISTICS 


Parameter 

Symbol 

try 

man 

Unit 

Note* 

Input Capacitance (At'At.Dlnl 

C... 

- 

7 

|E 

1 

Input Cnpecitance (RA3.CX5. ftEl ^ 

c.., 

- 

10 

pf 

1 

Output Capacitance (Dout) 

c~. 

- 

7 

pF 

1.2 _ 


NOTES 


1. Capacitance measured with Boonton Meter or Offectlve capacitance measuring method. 

2. * Vfff to disable DqUT- 


H ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS ,l,! 

(Te-O to +70*C, V cc -5VilO%, ^sr-OV) 


Parameter 

! Symbol 

HM«6t-22P-2 | 

HMIB01 l/P-J | 

Unit 

Nntea 

min 

mat 

min j 

mu 

Random Read or Write Cycle Time 

1 f«e 

270 

- 

335 | 

- 



Reid Write Cycle Time 

Ur 

270 

- 

335 

- 



p,ge Mode Cycle Time 

fee 

mm 

- 

225 




Aec»* f Time from RX3 

f«e 

- 

■c m 

- 

200 

ns 

4. 1 

Accee* lime from Ca5 

BBM 

- 

mm 

- 

u 


5 4 

Output Buffer Turn-oil Delay 

BESS 

0 

40 

1 0 

M 

»* 

7 

Trinitlfnn Time (Rite and Tall) 


5 

33 

1 _ 

Hi 


i 

R.T5 I’rerharte Time 


100 

- 

mm 

- 


HXJ I’ulie Width 

wmm. 

■ a. 

■ESI 

! zoo | 

10000 

"» 


RAS Hold Time 


100 | 

1 - 

mm 

- 



CA3 Pule* Width 

11 

100 1 

1_z 

mm 

- 

nl 

1_ 

“Ca 5 Hold Time 

leu 

150 

1 - 

zoo j 

- 



RA5 i" C.\S Delay Time 

face 

20 

50 

25 

65 

»* 

s 

CAS to BAS’ Precherpe Time 

Car 

-20 1 

- 

-20 

l 

ns 


Rd'v Addreia Set-up Time 

Uj* 

0 ] 

- 

0 l 

1 



Row Addreia Hold Time 


20 

- 

25 

- i 



Column Addreil Set-up Time 

l*K 

-10 1 

- 

-10 

- 



Column Addreil Hold Time 


mm 

- 1 

55 

- 

ni 


Column Addreil Hold Tima referenced ta HAST 


95 

- 

120 

- 



Read Command Set-up Time 1 

B9H 

0 

- 

0 


ns 



1EH 

0 

- 

0 

- j 

ni 


Write Command Mold Time 

fwca 

45 

- 

55 

- ! 

ni 


Write Command Hold Time referenced to RX5~ 

fora 

95 

- 

120 | 

- 1 

ni 


Write Command Tulie Width 

twt 

45 

- 

55 l 

* . 



Write Command to iL\3 Lead Time 

lent 

45 

1 

55 1 

- 



Write Command to CAS Lead Time 

fc»t 

45 

i 

! 5! 

i 

Lzi . 


Data-in Set up Time 

f»» 

0 

- 

o 

i 

i - 

9 

Data-in Hold Time 

fa. 

43 

- 1 

55 

1 - 

ni 

9 

Data-in Hold Time relereneed to 


95 

- i 

I 120 l 

- 1 

M 


£A$ Precharge Time (for Page-mode Cycle Only) 

»cr 

60 

- i 

j SO I 

- 1 



Rflresh Period 

faar 

- ; 

1_LJ 

- 1_Lz 



Write Command Set-up Time 

fw<l | 

-20 1 

l 

-30 | 

ns 

10 

CAS to Delay 

bl 

M | 

1 

00 1 

ni 

10 

Ra 3” to \FF, Delay 

l»« 

UO 

i 

145 j 

"4 

10 

Ra 3 Preehargc to CAlT Hold Time 

f.ec 1 

0 

! 

0 1 -| 

ns 

( 






















NOTES 

t. AC measurement! assume If m 5ns. 

1 8 cycles are required after power-on of prolonged 
periods (greater than 2ms) of RX5 Inactivity before 
proper device operation Is achieved. Any 8 cycles 
which perform refresh are adequate for this purpose. 

3. Vfff (mtn) and Vji (max) are reference levels for 
measuring timing of Input signals. Also, transition 
limes are measured between V iff and 

4. Assumes that tffCD $ { RCD ^ l RCD k 

Ilian the maximum recommended value shown In this 
table tfixC «xceed» the value shown. 

3. Assumes that ^ *RCD 

5. Measured with a load circuit equivalent to ITTL loads 
ind tOO pF. 

1. IfJFF ( max l defines the time at which the output 
achieves the open circuit condition and Is not refer¬ 
enced to output voltage levels. 

8. Operation with the tpcD ( m *K) Umlt tnsutea that 


IRAC tenax)can be met. r^co ( maX > is specified as a 
reference point only; if fRCD I* greater than the 
specified tficn f m »*> Hn'**. ,hen * ccw * Unta I* 
controlled exclusively be tCAC - 

9. These parameters are refe rence to CAS leading edge In 
early write cycles and to leading edge In delayed 
write or read-modlfy-write cycles. 

10. twcS *CH >D f /Mv0 not restrictive nperatlng 

parameters. They are included In the data sheet ns 
electrical characteristics only: If J * tve? (rnln 

the cycle Is an early write cycle and the data out rln 
will remain open circuit (high impedance) thioughout 
the entire cycle; If t C i V [) 5 l CWD ( min) a °d ‘R St'p $ 
'AX'D Cnssn) the cycle is a read/wtite and the data 
output will contain data read from the selected cell; If 
neither of the above sets of conditions is satisfied the 
condition of the data out (at access time) is Indeter¬ 
minate. 


■ TIMING WAVEFORMS 
• READ CYCLE 


>•( 



• wntte CYCLE 



-- f>t - 

-H 

1 

i 

f»T \ 

v„- 

„„-1 


<;_'•* ''_ / 

h—7=7 

-*-f.--- 

cH 

r- 

f 

»*"—-jj: 

-C—i il" _ : 

_ i 


Sitr.it ^ a>« 

{K >fc 

X 

. -- i 

1 x 

j 

V.. 

IT 

| _!V* 

' T 

i 


■«t 

4 -- 1 • 

Oil ^ 

| X _ V,M 


• READ-WRITE/READ-MODIFY-WRITE CYCLE 


m v ;* x 

-,-- 1 

:: 

i |S3=d=^_— a__ — 

'A~- 

'«'*•* X Wro.X X 


rr— i 

V.t 


WT 

f<«- 

.. .x j K >—■’ 

o_ r * 

1 — —j. - —J. 

»« 

-D... J - 

Pi. 

_x_™~.jx_ 




rEmsncs 

ME 

VOLTAGE 
















SUPPLY CURRENT 



S»M'f *«!••«• Vet 1V, 


9UPPLY CURRENT 

v*. AMBIENT TEMPERATURE 



id L-1-1-1 

-is in mi :t 

Wiin r.«o,r«. c 1 


1 

I 

z 

| 


} 


SUPPLY CURRENT 



C r «i« (MM** 


SUPPLY CURRENT 
v*. SUPPLY VOLTAGE 



Will ViIiiii I'ff I vi 


SUPPLY CURRENT 



-1—-1-1_I 

-M Hi in r«t i«m 


T<w*riiart Ft (Yl 


SUPPLY CURRENT 
v«. SUPPLY VOLTAGE 



SUPPLY CURRENT 

v«. AMBIENT TEMPERATURE 


SUPPLY CURRENT 
v*, CYCLE RATE 








SUPPLY CURRENT 
yt. SUPPLY VOLTAGE 


SUPPLY CURRENT 

vi. AMBIENT TEMPERATURE 




SUPPLY CURRENT 
vi. CYCLE RATE 



Cf«lt * 1/ r*f | IMHO 


INPUT LEVEL 

Vi. SUPPLY VOLTAGE 



INPUT LEVEL 

vi. AMBIENT TEMPERATURE 



CLOCK INPUT LEVEL 
vi. SUPPLY VOLTAGE 



SwW Vgllsff t rr , VI 


CLOCK INPUT LEVEL 

vi. AMBIENT TEMPERATURE 


\ 

i 

\ 








-H K- 


^APPLICATION information 
• powen oh 

An Initial pause of 500 ps 1l required after power-up and a 
minimum of eight (81 Initialization cycle,(eny combination of 
cycle* containing a RA3 clock *uch as RAS-only refresh! must 
follow an Initial pause. 

The t'cc current Ucc ) requirement of the HM4B64 during 
power on Is, however, dependent upon the input levels (HAS, 
CAS) and the rise lima of V cc , as shown In Fig. t. 


•READ CYCLE 

A read cycle begins with addresses stahle and a negative going 
transition of ft A§. The time delay between the stable address 
and the start of ft AS on is controlled by parameter t^SR ■ 
Following the time when ftM reaches Us low level, the row 
address mu*t be held stable long enough to be captured. This 
controlling parameter is Xrah ■ Following this interval, the 
address can be changed from row address to column address. 
When the column address is stable.CAS can be turned on. The 
leading edge of CM is controlled by parameter t PCO . The 
basic limit on the CM leading edge is that CM can not start 
until the column address is stable, and this Is controlled by 
parameter t^SC • The column address must be held stable long 
enough to be captured, The controlling parameter is tcAH- 
Note that r*co (max) Is not an operating limit of the 
HM4804 though its specification is listed on the data sheets. If 
CAS becomes on later than r*co (max), the access time from 
RAS will be Increased by the time which f *C0 fRCO 

(max). 

Following the time when CAS reaches its low level, the 
data-out pin remains in a high impedance state until a valid 
data appears. This parameter is Xqac ecces* time from CM. 

The access time from RAS-f/MC-'* <he time from RAS-on 
to valid Dout. 

The minimum value of (rac ^ derived as the sum of tRCO 

Imaxl end tcAC- __ 

The selected output date is held valid Internally until CAS 
becomes high, and then Dout pin becomes high impedance. 
This parameter is tQFF • 



Fig. 1 Iff vs. V„ during pow«r up. 


• WRITE CYCLE 

A write cycle is performed by bringing WE low 
before or during CAIj-on. 

Two different write cycles can be defined as; 

Write cycle-Wrltedata are available at the beginning 
of the CSS-on so thet the write operation starts at 
the beginning. In this mode, Dout and WE signal 
times are not In any critical path for determining 
cycle time. 

Following the time when WE reaches Its low level, 
WE must be held stable long enough to be captured. 
This WE on pulse deration is called t\yp. The time 
required to capture write data in a latch is called 
ton■ This cycle is called an "early write”. 

Reed Write cycle-Thls cycle starts as • raad cycle, 
but as soon as the device specification Is met, a 
write cycle is initiated. 

WE and Din are delayed until after Oout. this cycle 
is called a "delayed write". A "Read-modlfy-write” 
cycle Is • variation of this operation. In this mode. 
Din and WE become critical path signals for 
determining cycle time. 


• REFRESH 

Refresh of the HM4864 is accomplished by per. 
forming a memory cycle at each of the 128 row 
addresses within each two millisecond time interval 
AO to A6 are refresh address pin compatible with 
standard 16K RAM (HM4716A, HM4810A). During 
refresh, either V| L or V|n is permitted for A7. Any 
cycle in which RA5 signal occur* refreshes the 
entire selected row. ftASonly refresh results in 
substantial reduction in operating power. Thlg re¬ 
duction in power is reflected in the lcC3 *P*ciflce- 
tion. 

• PAGE MODE 

Page mode operation allows faster successive memo¬ 
ry operations at multiple column locations of the 
same row address with increased speed. 

This is dona by strobing the row address into tha 
chip and maintaining RA5 at a logic low throughout 
all successive CAS memory cycles in which the row 
address is latched. As the time normally required for 
strobing a new row address is eliminated, access and 
cycle times can be descreaded and the operating 
power Is reduced. These are specifications. 








• CLOCK-OFF TIMINO 

ffAS and CA§ mint stay on for Dout stabilised to 
valid data. In the cate of CA3, this it controlled by 
parameter tcAS (mini. 

In the case of RA§, this if controlled by parameter 
tcAS (rr*ir»|. Following the end of FTa 5, CAS must 
stay off long enough to precharge Internal circuits. 
The only parameter of concern Is (pp. Normally 
CAS Is not required to be off for minimum time of 
tcpP- However, In a page mode memory operation, 
there Is a tcp Imlnl specification to control the 
CAS off time. 

• DATA OUTPUT 

Dout Is three-state TTL compatible with a fan out 
of two standard TTL loads. 

When CA5 is high, Dout is in a high impedance 
state. When CAS is fow, valid data appears after 
(CAC 9 read cycle, and Dout it not valid as on 
early write cycle. 



TMS441B, SMJ441B 
16,384-WORD BY 4-BIT DYNAMIC RAM 


• 16,384 X 4 Organisation 

• Single 4-9-V Supply (10% Tolerance) 


TMS4410 . . . Nl PACKAGE 
SMJ4410 . . . JO PACKAGE 
IT OP VIEW) 


0 Performance Rengee: 



ACCESS 

ACCESS 

read 

READ- 


TIME 

TIME 

OR 

MOOIFY- 


ROW 

COLUMN 

WRITE 

WRITE 


AODRES9 

AOORESS 

CYCLE 

CYCLE 


(MAXI 

(MAXI 

(MINI 

(MINI 

'4410-12 

120 ne 

70 ns 

230 na 

320 ni 

'4410-10 

150 ns 

00 ns 

200 ne 

330 ns 

'4410-20 

200 ns 

120 na 

330 ns 

440 na 


3C 

ooi [ 
002 C 

j»c 

R«S C 
A9 C 

A8 C 

*<C 

v oo C. 


TTJT 


3 v ss 
] 00« 
3 CAS 
3 003 

3 AO 
3 At 
3a 2 
3 A3 
3 A 7 


• Available Ter^paratura Rengee*: 

- S . , . -56*C to 100°C 

- E . . . -40°C to 8S°C 

- U . . . O a C to 70*C 

• Long Refresh Period ... 4 mllllsecondt 

• LoW Rafreah Overhead Tima ... At Low 
Ae 1.7% of Total Rafreah Period 

• AN Inputs, Outputs, Clocks Fully TT1. 
Compatible 

• 3-State Unlatched Outputs 

• Early Write or Q to Control Output Buffer 
Impedance 

• Page-Mode Operation for Featar Access 

• Low Power Dissipation 

- Operating . . , 200 mW (TYP1 

- Stendby . . . 17.S mW (TYP1 

• New. SMOS (Scaled-MOS) N-Channel 
T echnology 


TMS441S . . . FPL PACKAGE 
ITOP VIEW) 


5MJU 10 . . . FO PACKAGE 
|T0P VIEW! 


o S? 3 3 # a 

a It? > a 3 w > o 



CX5 

003 

AO 

Af 

Ai 



PIN NOMENCLATURE 

A0-A7 

Address Inputs 

CAS 

Column Address Strobe 

D01 004 

Oats Jn/Oets Out 

3 

Output Ensble 

RAS 

Raw Address Strobe 

v DO 

+ 1-V Supply 

Vss 

Ground 

w 

Write Enebie 


daacrlptlon 

The '4410 ie a high-speed. 05.530-blt, dvnemic, random-eccess memory, organized aa 10,384 words of 4 bits each. 
It employs state-of-the-art SMOS (scaled MOS) N-chsnnel double-level polyslllcon gste technology for very high per¬ 
formance combined with low cost end Improved reliability. 

The '441 fl Features RAl ecceea tlmee to 120 nt minimum. Power dissipation ts 200 mW rypical operating, 1 7.3 mW 
typical atendby. 

New SMOS technology permits operation from e single *• 5-V supply, reducing system power supply end decoupling 
requirements, end eeeing board layout, loo peeka heve been reduced to 00 mA typical, and e - 1 -V Input voltage 
undershoot can be toiereted, minimizing system noise considerations. Input clamp diodes ere used to eese system design. 

Refresh period Is emended to 4 milliseconds, and during this period eech of the 250 rows must be strobed with RAfJ 
hi order to retain date. CAS can rameln high during the refresh sequence to conserve power. 

All inputs end outputs, including clocks, era compatible with Series 54/74 TTL. All address lines end dete-in era latch¬ 
ed on chip to simplify system design. Dete-out Is unlatched to allow greeter system flexibility. 

*H tem|mr«turo rnngo (-55*C to t25*C) to bo nvnliable its future. 


The TMS44I0 is offered In I 0-pln plastia duel-in line end 18-pin plastic chip carrier packages, it Is guaranteed for 
operation from 0°C to 70°C. The SMJ44I0 la offered In 18-pin ceramic slda-braze dual-inline and 18-pin ceramic 
chip currier packages. It Is available In - 55 & C to 100 "C end - 40°C to 05°C temperature rengas. Oual-ln line packages 
■re designed (or Insertion in mounting-hole rows on 300-mll 17,02 mm| centers. 


operation 

■ddreee (AO through A7) 

Fourteen address bits ere required to decode t of 10,384 storage locations. Eight row-address bits ere set up on plna 
AO through A7 end latched onto the chip by the row-eddress strobe IRAS). Then thesl* column-address bits are nt 
up on pins AI through A0 and fetched onto the chip by the column-address strobe iCASl. All eddresses must be stable 
on or before the fading edges of RAS end ?a 3. RAS Is aimlfer to a chip enable In that It activates the sense amplifiers 
■S well as the row decoder. CAS Is uawd is a chip select activating tha column decoder end the Input and output buffara. 

write enable (W1 

The reed or write mode Is selected through the write enable (Wf input. A logic high on the W Input selects the reed 
mode and e logic fow selects tha write mode. The write enebie termlnel can be driven from standard TTL circuits 
without ■ pull-up resistor. The dets Input It disabled when the reed mode la selected. When W goes low prior to CAS, 
data-out win remain in the hlgh-lmpedence Iteta allowing a write cycle with 9 grounded. 

dete-ln (OQ1 through DQ4) 

Oate is written during a write or reed-modlfy write cycle. Depending on the mode of operation, the falling edge of 
CAS or W strobes date Into the on-chip date fetches. These latches can be driven from standard TTL circuits without 
■ pull-up resistor, in en eeriy-wrfte cycle, W Is brought low prior to CAS and the deta Is strobed In by CAS with setup 
end hold times referenced to this signal. In • delayed write or reed-modlfy-wrhe cycle. CAS will already be low. thus 
the date will be strobed In by Of with setup end hold times referenced to this algnef. In delayed or read-modify-write, 
5 must be high to bring the output buffer* to high Impedance prior to impressing date on the I/O Hoes. 







data-out <DQ1 through 0041 


Tha three-state output buffer provides direct TTL compatibility (no puH-up resistor required! with a fan-out of two 
Series 54/74 TTL toads. Data-out la tha same polarity at data-in. Tha output fa In tha high-impedance I floating! atata 
until CAS Is brought low. In a road cycla tha output goas acttva aftar tha accaas tlma Intarval t 9 (C) *hat haglns with 
tha nagatlve transition of CAS aa long as and t a |E| a»a satlalflad. Tha outptit bacomaa valid aftar tha access 
tlma has alapsad and Mmalne valid while Ca 3 and 3 era low. CA3 or G going high returns It to a high Impedance 
stati. In an eerly-writa cycle, tha output Is always In tha high Impedance state. In a daleyed-wrhe or read-modtfy- 
wrlta cycle, tha output must be put In tha high Impedance state prior to applying data to tha DO Input. This It ac¬ 
complished by bringing G high prior to applying data, thus satisfying tQHO- 

output anabla (Gl 

Tha 3 controls the Impedance of tha output buffers. Whan G Is high, the buffers will remain In tha high Impedance 
stata. Bringing G low during a normal cycla will activate the output buffers putting them In tha low Impedance stats. 
It Is necessary for both BAS and CA3 to be brought low for tha output buffers to go Into (ha low impadence stata. 
Once In the low Impedance atata, they wW reemln In the low Impedance stata until G or CAS Is brought high. 

rafraah 

A rafraah operation must be perf orme d at least every four mllllaaconds to retain data. Since tha output buffer Is In 
tha high-impedence stata unless CAS la applied, tha SAS-only rafraah sequence avoids any output during refresh. 
Strobing each of tha 256 row addresses IAO through A7| with RAj> causes all bits In each row to be refreshed. CA3 
can remain high (Inactive) for this refresh sequence to conserve power. 

page mode 

Pegs mods operation allows affactfvafy faster memory access by keeping the same row address and strobing suo- 
casslva column addresses onto the chip. Thus, the time required to setup and strobe sequential row addresses for 
tha sama paga Is eliminated. To extend beyond tha 64 column locations on a single RAM. tha row addrass and RA9 
are applied to multiple 10K *4 RAMs. CA9 la than decoded to aalect the proper RAM. 

power-up 

After power-up, the power supply must remain at Its Steady-state value for 1 ms. In addition, tha RAS Input must 
remain high for 100 M Immediately prior to Initialization. Initialization conslafs of performing sight RA?» cyclas before 
propar davics operation Is achieved. 

logJo symbol t 



'rw« aymbot ll In necotdanea with IEEE Sid 11/ANSI Y3J.14 and Mutant daclilon, by IEEE and IEC. 





functional block diagram 



absolute maximum ratings over operating free-sir temperature range (unless otherwise noted) * 


Voltaqe on any pin except Vpg end date out (see Note II ... - 1.5 V to 10 V 

Voltage on Vqq supply and data out with respect to Vgg. - I V to 0 V 

Short circuit output current... 50 mA 

Power dissipation . , .. I W 

Operartng free-elr temperature range: TMS’. 0 a C to 70 °C 

Operating case tempereture range: SMJ’ - S version. -55"C to lOO^C 

— E version. — 40°C to 05°C 

Storage tempereture range. - 65 a C to I 50 "C 


t Strata** hayood thoaa lr*T utmW "AbaoArra Meatman Satinet'’ may c«jm p armenam damag* to the dav^ce. TWa it t ttm»» oH» *rvf functional 

0T»af etvm nr ttw davica rt tbaaa of »»ry otSar eondtdona be yo n d d ipt # VnAcatad ki Iba "Wac on t n m d ad OoaraUng Cunoitloxa ’ wcT h yn o< tM# •pacification 
It nnt ImoflMt. C»«waure te • haoAna-mavl'rainvraf ed oonHHior* tot nt t w M parted# may affect device reilaMHtv. 

Note 1 1 Al w il ru a te e In *Na data m at tra nrtrb ramect lo Vj g. 


recommended operating conditions 


PARAMETER 

TMS4410 

g 

EEKSfEJEnjI 


4.5 5 5.5 

g 


■"-■ST 

kb 

Hlflh-lavol Input voltage, V^j 

V D Q - * * v 

BEMEPl 

B 

Voo - 4 5 V 


Low-lovoi Input voltage, Vr_ |s»e Note 2) 

EfWHHEEl 


Operating (fee-air temperature, Ta 

0 70 

•c 


NOT! l! Tbe algebraic conventual. where tba more negative fleet poeKtval am*t la daidenatad aa nOnfcrxjm. li ueed In tbla data theer fot fcxyc vniug*l.ytli on+y. 


electrical characteristics over full renges of recommended operating conditions lunlass otherwise noted) 


PARAMETER 

TEST CONDITIONS 

TMS4410-12 

UNIT 

MIN TYP ’ MAX 

V|K Input damp voltage 

If - - 10 mA. 
see Figure 1 

- 1.2 

V 

V 0H High level output voltege 

’OH " ’ lmA 

2.4 

■a, 

v OL Low-level output voltage 

IqL • 4.2 mA 


■art 

It Input currant (leakage! 

V| - 0 V to 5.0 V, 

Voo “ * v - 

Alt other pine - 0 V 

*10 

B 

Ig Output current lieek age) 

V 0 - 0.4 V to 5.5 V, 

Vpo • 5 V, CA§ high 

* io 

B 

Average operating current 
,0 ° 1 during read or write cycle 

At t € ■ minimum cycle 

54 

g 

'OO2* Standby current 

After t memory, cycle. 

RAS and CAS high 

3.S 5 

h 3 

•DOS Averaga refresh currant 

t c ■ minimum cycle, 

RA? cycling, 

CAS high 

*0 

mA 

’004 

current 

l^fpj • minimum cycle. 

RAS low, 

Ca 5 cycling 

40 

mA 


Al typrett valuta ara at T* • ]1 *C and nominal Kiwdy voltage#. 
» -O.fl V on aN Input#. 
































































switching characteristics over recommended supply voltage range and operetlng free-alr temperature range 


parameter 

TEST CONDITIONS 

ALT. 

SYMBOL 

TM54410-1J 

MIN MAX 

UNIT 

t a (CI Accost Hoie from CAS 


*CAC 

70 

n» 

Ulfl) Accost time from flAS 

iRLCL “ MA *’ 

Cj_ - 100 pF 

Load - 2 Serin 74 TTL gates 

1RAC 

120 

na 

t i( Q| Acceee time after fl low 


_ 

30 

B 

MlllCHI Output disable time «ftar Ca 5 Mgh 


*OFF 

0 30 

na 

Output disable tlrrta 

tf1-r g- hlgh 

m 


O 30 

na 


PARAMETER 

TE0T CONOfTIONS 

ALT. 

SYMBOL 

TMS44 10-19 

TMS441B-20 


IJ2PEE23 

MIN MAX 

*afC| Aecesa time ftom CAS 

Cl - 100 pF, 

Load ■> 2 Striae 74 TTL. gates 

*CAC 

00 

120 


f alfl| Aceasa time Irons RAS 

'RLCL * MA *- 
C L * 10O pF 

Load - 2 Satla* 74 TTL getea 

'RAC 

ISO 

200 

ol 

UlOl Aedeee time after 0 low 

Cl “ 100 pF. 

Load * 2 Series 74 TTL gates 


40 

SO 

B 

MlStCH} Output disable time after CAS Ngh 


*OFF 

0 30 

0 40 

B 

Output disable time 

><*«( 0 i g hl , h 

Cl - ioo P F, 

Load - 2 Setiae 74 TTL getea 


0 30 

0 40 

1 


electrical characteristic* over full ranges of recommended operating conditions (unless otherwise noted} 


PARAMETER 

TEST CONDITIONS 

H2E&2EBI 

TMS44t« JO 

UNIT 


E2B323B223I 

V IK Input clemp voltage 

l| - -19 mA. 
see Figure 1 

-1.2 

-12 

V 


'OH “ " 2 mA 

2.4 

2.4 

V 

Vql low-level output voltage 

IqL “ 4.2 mA 

0.4 

0.4 

V 

1) Input current (leakage) 

Vj - 0 V to 9.0 V. 

v oo - » v ' 

All other pins « 0 V 

* 10 

* to 

»A 

Iq Output current Ileaktgel 

v 0 - 0.4 V to 5 9 v. 

V D o - 4 v, CAS high 

*10 

* 10 

eA 

Average operating current 
,OD ^ during r«sd or write cycle 

At t Q “ mlnlnwjm cycle 

40 40 

KB 

B 

>003* Standby current 

Alter 1 memory cycle. 

RAS end CAS high 

3.9 9 

3.5 5 

mA 

*003 Averege relreeh current 

t c » minimum cycle. 

RAS cycHng, 

CAS high 

29 40 

21 34 

mA 

Average page-mode 
,DO * current 

t c( pi » ndnlmum cycle. 

SX5 lew, 

CXS oycHng 

29 40 

21 34 

mA 


1 A* typical v*Hm« *f« ii t* ■ lt'C and nominal (uonty *<vt*q«a. 
k -0.0 V on all (npyii. 


capecltance over recommended supply voltage range and operating frea-eir temperature range, f» 1 MHe 


PARAMETER 

mnmam 

3 

K7H 

m 

ClIAl 

Input capacitance, address inputs 

HI 


o 

c i(«CI 

Input caoactance, strobe inputs 

HI 

1 

pF 

Cf(W» 

Input capecltance. write enable Input 

HI 

Si 

pF 

Cj/g 

Input/output capacitance, dan ports 

_L_ 

10 

pF 


Al typical vatoaa are at T* - IS *C and nprHnel tupply v p l t epaa. 
























































































timing requirements over recommended supply voltage range end operating free-alr temperature range 



N««: A* eycta i>*»*•• u«wn« i, - 9 m. 

■ • wwi* an*v. 

'•■Nftllltrf If hMI 9 hat It* rfrtOWI fertfart »f*«r It tca>y«ne iatt »» *»• 

*•*» t raa«t-mMMr-«M«t cvct*. *CLWL *** **u<VVCHl mu ** <*—rvt d. Otfi it> I f an *w »»• • ea n vean Ifc w aa. ifrf» may »#•*»»• CAS ta* Hr** »wtcU 

*Vi • raarf-mo^fy-wtHa evcM. 'ntWV an ** ’tuiwnm "*»•* ofctfcatN. Oaamdhf ai Iht uaar't etwHtn t ww , iWa may muit t d drt Vm ai WJlm* ilmy i^m). 



* Mata: AN I, - • nt. 

** fata a iH awty. 

•• * --.iiii t It b'MT* d Ka« t U aa t aN It* MWI teaMar* prior tm aa *«»«"• 

f le t raao-mpNMT «arlta »*•*•» «Qtwt. *•"* •iwtWCHI "*ra« *• 

Rl l*a rtae «WICLI- 

* la t raatf-«*•««*ty »>**»»• tv tit. itLart. 

»XS Ha H**** VlAU- 


r'« aa<|lMf« tlmaa. ran may raavlrv iMlilaaA 


• ll*R«t«laa |lm 


i. ih>« mi* na iifci aaaiMfie 




















































































































recommended operering conditions 


PARAMETER 

JMJ44I* 

UNrt 

S VERSION 

E VERSION 

MIN NOM MAX 

MIN NOM MAX 

Supply voltage, Vqq 

4.8 9 S.S 

4.5 5 S.$ 


Supply voltage, V 53 

0 

0 

V 

HfgMevel Inprrt voHaqe, Vjn 

v 00 

2.4 48 

2« 48 

V 

V D 0 • >•» v 

J.4 58 

2.4 59 

low-level Input voltege, V|t |**e Note 2) 

Vik 6.8 

V(K OB 

V 

Operating chi tamperaiure. T c 

-ss 100 

-40 85 

•c 


MOTf ?! The VeeNaie co^vwrrtfln. where The mwe ne<,.th* «,►. «*>*«h~> »m* H <****^#4 ee -**«, b * tNa «.,. fw ^ 


electrical characteristics over Ml ranges of recommended opereilng conditions (unless otherwise noted) 


PARAMETER 

TEST CONDITIONS 

SMJ 4418-12 

UNTT 

MIN TYpI MAX 

V|g Inptrf clamp voltage 

1) - - 18 mA, 
see Figure 1 

- t .2 

V 

V 0H High-level output voltege 

'OH - - 2 mA 

2.4 

V 

V 0L low-level output voltage 

iQl - 4.2 mA 

0.4 

V 

l| Input current (leehagel 

Vf - 0 V 10 5.8 V. 

v oo - * v, 

AN other pin* - 0 V 

* 10 

pA 

>0 Output current lleakage) 

V 0 - 0.4 V to 5.9 V. 

VoD - * V, CAS high 

*10 

eA 

1 Average operating current 

00 ' during read or write cycle 

At t c • minimum cycle 

54 

mA 

>002 * Standby current 

Ahff 1 memory cycle, 

RAS end CAS high 

3 9 9 

mA 

'0D3 Average refreab current 

^ - mtnimum cycle, 

RAS cycling, 

CaT high 

46 

m* 

Ayerage page-mode 

'004 

current 

tf-(p) ■ minlrrejm cycle, 

RAS low, 

CAS cycling 

46 



*Ai IvhS **iuee nilTj • 2S*C and iwi*i^ nw<y wW H w , 
*V^ ■•d.IVnrf Input*. 


plectricel cherecterfetlci over full ranges of recommended operating conditions (unless otherwise noted) 


PARAMETER 

TEST CONOmONS 

SMJ 44 is-18 

SMJ4418-20 

UNIT 

MIN TVR* MAX 

min rrp* MAX 

Vn g Input clamp voltege 

l| - - IS mA, 
aee Figure t 

-t.l 

-t.l 

V 

VnM High-level output voltege 

'on - 

1.4 

2.4 

V 

Vm tow-level output voltege 

lot “ 4.2 mA 

0.4 

0.4 

V 

t| Input current flask eg* 1 

V, - 0 V to 6.8 v, 

V 00 Al V. 

A* other pint « 0 V 

* io 

* 10 

aA 

|q Output current fteekeget 

V 0 - 0.4 V tO 8.8 V. 
voo * sv.OTwgh 

*10 

* 10 

aA 

Aveurge operating current 
during reed or writs cycle 

At t c • minimum cycle 

40 48 

39 42 

mA 

tQO) * Standby current 

After 1 memory cycle. 

Ra 3 and CAS Ngh 

3.8 9 

3.8 S 

mA 

'003 Average rehash current 

■ minimum cycle, 

RAS eye*ng, 

CAS high 

29 40 

21 34 

mA 

Average pege-mode 

leo * 

t c |p) • minimum cycle. 
hAl lew. 

-_ 

28 40 

21 34 

mA 


*M t»pM »e*t **eT{ • JI*C and rptM a v »a*r 
*Vg. S-O.l V on SHnset*. 


ee peo tt en ce over recommended supply voltage range and operating case temperature range, f»1 MM* 


PARAMETER 

SMJ4416 

UNIT 

TYF 1 

MAX 

CtlAI 

Input caoecRanc*. sddress inputt 

9 

7 

vf 

C X"CI 

Input cepedtence. itrobe Inpwta 

t 

10 

pf 

C *W) 

Input espechencs. writs enable Inout 

• 

10 

Vf 

Cv. 

Input/output capacitance, date ports 

• 

10 

vf 







switching characl aril lira ovw racommandsd auppty voltaga ran ga and oparatlng casa tamparatura ranga 


PARAMETER 

Tf9T CONDITIONS 

ALT. 

SYMBOL 

SMJ 4416*12 

MIN MAX 

UNIT 

♦a(CI Aeeaaa Hm» from CAS 

C(_ - 10O pF, 

Load • 2 SaHaa 74 TIL gates 

*CAC 

70 

na 

f efR| Acceaa lime from Ra4 

»RLCL - MAX, 

Cl - too pF 

Load • 2 SaHaa 74 TTL gates 

»RAC 

■9 

D 

*i(QI Aeeaaa lima after Q low 




a 

’dlefCHI Output disable time aftar CAS high 

99 

*OFF 

0 30 

i 


MSXHm ■ 


0 30 

| 


PARAMETER 

TEST CONOmONS 

AIT. 

SYMBOL 

SMJ44 1 0. | B 

SMJ441B-20 

UNIT 

MIN MAX 

MIN MAX 

’elCt Aeeaaa Hme from Ca5 

Cf. - 100 pF, 

Load ■ 2 SaHaa 74 TTL gates 

'CAC 

00 

120 

na 

'•(R| Aeeasa drop from 6 a3 

•RLCL ■ MAX. 

Cl - too pF 

Load • 2 Sanaa 74 TTL gttaa 

<RAC 

150 

200 

na 

’alGt Aeeaaa Hme aftar <T low 

Cl - too pF, 

Load * 2 SaHaa 74 TTL gataa 


AO 

50 

na 

’dlsICHI Output diaabia time aftar CAS high 

C L • tOO pF. 

Load •* 1 SaHaa 74 TTL gataa 

‘OFF 

0 30 

0 <0 

na 

Output disable time 

,dl >' 0 ' .l,.r5M,h 

Cl - 100 pF. 

Load * 2 Sarlea 74 TTL gataa 


0 30 

0 AO 

n. 


rpqulromants ov«r mcomm«nd«d supply voltage range And operating ease temperature range 


PARAMETER 

ALT. 

SMJ44 tB-12 

UNIT 


MIN 

MAX 

IBfiBEl 



120 

na 


IRC 

230 

na 

IIEWHBS 


»WC 

230 

■cm 

ftelrdWI 

Reed-write/raed modify-write cycle lima 

♦rwc 

320 


■RisfllB 

Pulse width, high tprecherge time! * * 

»cp 

BENESH 

ES 

BHHtl* 

Pulse width. cA3 low^ 

tCAS 

■tm 


P4^i 


Pulaa width RA§ high (pracharga timet 

tRP 

KZHHr^?.. 

ESi 

mm 



ma 

EE3 

wm 

ill 



30 

na 

nr^ 


■n hi 

3 

SO 

ns 


Column address setup time 


0 

ns 




0 

na 

nfflVK 


HI BOTH 

0 

na 

BW 

Read command setup time 

mes 

0 

na 

BSffi™ 

Write command setup time befora Ca 2 high 

'CWl 

50 

■ai 


Wtlte command letup tlma before f?A§ high 

'RWL 

SKIP 

MSM 

ihlCLCAl 

Column address hold Hma aftar Cj§ low 

•CAM 

BBH 




■C337HI M 

15 


»h|RLCA1 

Column address hold Hma aftar RAS low 

’AR 

85 

mm 

’h(ClD1 


tOM 

AO 

art— 

IhIRLOl 


’OMR 

100 

to* 

thIWIDt 


’OH 

30 

na 

KOTM 

Raad command hold tlma after RAS high 

IRRH 

10 


'MCHrgi_ 


’RCH 

0 

na 

JhlCUVl_ 

Write command hold time altar CA§ low 

fWCM 

40 

na 


■!ffliiimi:iMiniiiiiii ii i mi .—i mt. 

r WCR 

100 

ns 

■EBCBE 


’CSH 

150 


—CHRL 

Delay tlma. CA$ high to Ra 3 low 

tCRP 

0 

ns 

JCIPH 

Oalay tlma. Ca 3 low to Ra 2 high 

*RSH 

80 

ns 

'ciwt. 

Oalay tlma. CAB low to Y? low 

Iraed, modlfy-wrlta cycla onlvl * * * 

’cwo 


ns 

'null 

Oalay lima. RA§ low to CAS low 

(maximum value aoaclflad only to guarantee access tlmal 

’RCD 

B 



•rlwl 

Delay Hma, low to W low 

(read, modlfv-wHta-cvcIa only 1 * * “ 

IRWO 

170 

9 

mem 

Oalay tlma, W low to C^1> low |early write eyelet 

'wes 

-5 

Si 

'GHO 

Oalay tlma. G high before data applied at OQ 


30 

Si 


Refresh time Interval 

’REF 

4 

™ i 


' Notar A< evet« Mmee iinmi i, - S na. 

** modi oofy. 

'"Nocmirv IK lntv»* 9 h« <*t*M*4 th* (Xrtmrr Pulfarl prWjr «■ oopr^ng Ml he Tt*# dtvlto. 

'h • nad modify-wrtta cycle. ip.wi • nd, »vtwCH» mu * ( b» ato m <’*A Dtiwolktf an ihe mar'• wa u a wl on H h wi. iNt m** mouws uMWonH CAS low n»i tyviCt.1 
'In a rea d ii w < fy-wHto eyd*. 'HiWl mwet ba awavai Po otd>n on the wear'a f » d on tfcnot. iNa r^wr «Mtttan«* Ra 4 tew ««mai w 


rlRU 
































































timing requirement* over recommended supply volteg* renge end operating cese temperature range 


PARAMETER 

ACT. 

SMJ441B-1B 

■ii'cmri 

mm 

SYMBOL 

mm 

■3X1 


maxm 

Hi 

ISUtaM 

Page mode eyd# tima 

’PC 

y*o 

2’0 

■3 

wsfEWsm 


me 

260 

330 


tffiWte 


*wc 

260 

330 

n* 

*e|rdW» 

Read-writa/nad modily-wme cycle time 

■cm 

360 

4 40 

na 

IHfeMSS! 

Pul## width. CAS high lorecharge Hmel' 1 

’CP 

SO 

60 

n# 

hil ■— 

Pul## width. CAS low’ 

’CAS 

■B3 


mm 

n-Esi 

HZS 

*W|RH) 

Pul## width RA3 High (precherge timet 

’RP 

.00 

1J0 

1 

’wIRLI 

Pul## width, HAS low* 

’RAS 

■E3 

msm 

200 

10.000 

mam 

'wfWI 

Writ# pul## width 

tWP 

.0 

50 

mm 

•i _ 


’T 

* 

50 

» 

50 

n# 

BBHJBI 

Column addie## icluo Mma 

'»sc 

0 

0 

n# 

’sulRAI 

Row addras# »*tu© tima 

’ASR 

0 

0 

— 

’lutDI 


'DS_ 

6 

0 

mm 

’*uirdl 

Raid command saiup lima 


0 

0 

■ai 

KHEHmi 


■ESSJM 

60 

80 

n# 

Suiwnm 

Writ# command *»tu© lima before Aa 3 high 

‘RWL 

60 

80 

n# 

'hICLCAl 

Column addrais hold lima altar CA§ low 

■Mi 

40 

5Q 

nl 

’hlRAI 

Row addras# hold lima 


20 

» 

n# 

‘h|fllCA» 

Column add'e## hold tima altar flA§ low 

’AR 

no 

130 

mm 

'h(ClO) 

Data hold lima altar CA& low 

‘OH 

80 

80 

■3 

’h.RLOl 

Data hold lima altar ^Aj> low 

Rl 

130 

160 

■a 

’blWlDI 

Daia hold tima altar W low 

_!DM_ 

40 

SO 

seat 

’MflHrdl . 


■Cf 

10 

10 


’MCMrdl 

Read command hold lima altar CaS high 

’ACH 

6 

6 

■ai 

thlCLWI 

Write command hold tima altar low 

■KZZ3IH 

80 

80 

■9 

'hIRLWI 

Wriia command hold tima altar flA$ low 

*WCR 

130 

160 

na 

'RLCH 

Oalay tlma.RAS low io CA3 high 

’CSH 

ISO 

200 

n# 

’CHRt 

Oaiav lima. £a£ high to Ra 3 low 

•CRP 

0 

0 

n* 

'ClflH 

□ slay tima. low to RAS high 

«RSH 

90 

i 20 

n# 

‘CLWl 

Oalay lima. CAS low to W low 
fie ad. modllv wriia-evda ontyi *** 

’CWO 

I 20 

ISO 

n* 

'RLCL 

Delay tima. RA§ low io CAS low 

'RCO 

20 

70 

» 

80 

na 

'RLWL 

Oalay ttma. flA^ low m w low 
(Htd, modify-writ*-CYCl« onlyl*** 

tRWO 

190 

2 30 

a, 

•wiei 

Oalay Hma. W low to CAS low laarlv writa cyclal 

HS 

-S 

-5 

BE: 

»GHO 

Oetay time. G high before deie eco"»rt at OQ 


30 

40 

n* 

| *f t flelieih lime interval 

'REP 

* 

* 

m» 


• Nflta: All cycl* «im»e lliumi » t • 4 n|. 

'• mntff e»lT. 

• ** i» lniu'< 0 he* ell tabled ihe bwtoul duller* »»!*» is eeaiylif eni If me <j*vtca. 

• tn e raed monHy .*rHe «ve*e, *Cl_Wl. e n # **u|WCH> mu #* •• f*b*wv*#. Oa«ar*dlnd Bn |ha uit> i inntinon dm**. iKI* n«at retjuire addlild"*) 
CAS ld»a lime tyyiCl.1 

I In e read moiiifv w'Ht Cycle. la^wL e"d 'tutwhHI "uH be aoterv*#. 0*de«dl"#®n the uter‘« iren«tii®n time*. ih.a m*y 'taunt edddlonel 

■«» Vim.I 


PARAMETER MEASUREMENT INFORMATION 



_ 0UTPUT1SI 
"0P€N 


rwune I - INPUT (JtJLMP VOLTAOt TEST CIRCUIT 


























































rsad cyels timing 


I I' 

f*—^ 

7 "'CHn v.-*i 


I I 

U- 'lulRAI I 


h—*i M—’ 


I H! 


[-*- , h|RH»r 
- 'MCLCAI j | j 

L*— 'hICMrfj 

Hfew 


-'■let H ! 


|* *l 'di 


early write cycle timing 


rai v, H - 


F L 1 

| J#— 


-i 'wilCAt 

- 1MHLCAI- 

!!H —h- 


L tiU 


p7-'nilWRHl- 

■ 'hfRUm- 


—— 'MWl_Dt- 

| 'MCLOP- 

-'MRLDP- 


-—'wIDl 





wr |t« cycle timing 


It *5 


Ca$ 


V»H- 

V 1L 


ii- 


H. 


Jf 


I t— 'RLCU- 

IL_ 


VfH 

V »t 


II 

( tuinAi -HI 

i 


It 


^!! 


i 

’CHRL -A 



- **i(CAI 

^nLCA) - - 


3S 


MT 


v»t 

V 1L 


<MnA> f* -* ! 




msmmm 


*iu(WCM>— 

-Suivram- 

-H 


V.HJ 

V, L V 


mmmmwm 





j 


mmmm 


wmmmimm 


v tH 

V|L- 




resd-wrlte/raad-rnodify-write cycle timing 


Ra3 


cA§ 


v, H -J I— 

• iV 


r\ 


! L 


- 'CLHM- 
■*wfCU- 


V|M 

v tL 


I I 

it 


a 


1 |i»- »CHrtl.—^ 

H »l 


■ w 1 p" 'iiilRAl -»i '«uiv.«i | | 


- *MRCCA|i—£— 
• *h(«A» 


3 




U-«,u|WCM»—^ | 

‘ 'fuNYfUlt “ 



M . 'iim-»t 



i-modi r«sd cycla timing 


paga 


irai 


i r~ 

—U-'i 

I 


-fh 


V~N 

| i*-'wHMMl-M 




|*- 'CfilM --♦! 





pag«-motl« wfita cycle timing 





mod# r«ad-modify*writ« timing 


paq* 


SaI 


vim 

W K 


caI 


Vim 

V »1 


V|M 


A» • AT 


V|l 


V.M 

ft 

V|l 


V|i|/Von 

DO 

v»i/v ot 


5 


V|M 

v a 



NOTEi R write cycle of t pad-modi fy-vrite cycle can be intermixed with rend cycles 

■a long as the write and reAd-modify-write timing specifications are violated. 



SUm.Y CURRENT 




100 200 300 400 «O0 800 1000 


c LOAO 


1«lnl| - CYCtl TIM* - nt 











APPENDIX E 


SOFTWARE 


TESTING PROGRAMMES 



lOIMtIlllimHIIIIIIMlimWHIUlimHIMWHIlllWIHI 

l» • 

|i 5V-728 FERSCWl. CCtrUTER TESTIK3 FR0GRAM « 

I* * 

I* * 

I* * 

I* » 

|» TEB1ING ll IffR ram TEST » 

I* * 

I* • 

i« i, write test patt™ set to ram • 

i» 2. leakage rams • 

|» 3. FEflO WC DECK TIE RAM CCNTENTS • 

I* * 

T* * 

I* * 

|« TESTING 2| VRAM TEST * 

,i » 

I* • 

|* 1. VOP INITIALIZATION » 

|» 2. WRITE TEST PATtTO SET INTO I4K VRAM • 

|» 3. READ TEST PATT™ FRN VTO1 FIR OHXIT6 « 

I* * 

I* * 

|i TESTING 3l PSG TEST • 

,, - , 

I* * 

I* * 

|» 1. WRITE DATA TO MX PSG REGISTER • 

|* 2. READ WC QECK fLL DATA READ FRCM FSG » 

;* 3. TEST DREE SOUND CHVEEES * 

1 » * 

I* * 

|» TESTING 4i SOLMD TEST * 

,1 - • 

I* * 

I* * 

i» TESTING 5t V4JP WTEHW TEST * 

I* * 

!• * 

I* * 

|t TESTITC Si KEYKYY1D TEST • 

,, - • 

I* * 

|» CtNIfCT —> TOE GIVEN » 

|» HU (INTACT —> 10 TOE » 

I* ' 

I* • 

|» TESTING 7i JOYSTICKS TEST . « 

,, i 

I* * 

|» TESTIH3 8i FAINTER TEST • 

I*- * 

I* * 

|» TESTINGS! CASSETTE TEST • 

l« * 

!• » 

| • UININGl • 

I* • 

|t LOO TEST72G/N » 

|t »/PiOOOO/DiCOOO » 

|» (MAIN, RAH, RAHXB, EUR, KEYBRD • 

|« XJ CJYSTIEX, PRINT, ETtAfTIIC,OIARE£T/t * 

I* ' 

|* vm. 1 I DEC. 23,1903 • 

|» Vw. 2 I 1st, July, 1784. ter MSI «v7:8 « 

|* VEIL 3 I PUT. 15, 1984 POT HSX SV72B ♦ 

I* • 

)f Hill 

I 

.ZOO 

HUE SVTEST.rtIC 

I 

ENTRY POSTI,FOST2,RAtCECF,VtirREO,VTNT,V4 , CT,Vnn 

ENTRY PSG TEST,FIN, OPT ION,CAS TEST,REM,REN TT 

I 

EXT FANTtO,reiNT,OISFEAY,RVtEET,IWM5ET,AIEA,AFTO,Am; 

EXT OTOfl,CITOIB,aTOC,TOM31,TOEB,TOEC,PSKHI,FSGH2 

EXT PSGRl,PSGR2,CVMRJ!,SVYOJ<,IMTH.X,RV4ffiYT,N»MBYT,>MTRB 

EXT VDFSET,JOYRDD, FIRE, DELAY, BXA9T, 9084), RVDFR0,9GUM) 

EXT NOISE,KBJOYS 

EXT VRAM_TEST,SRAM 1EST, KEY. TEST, JOY TEST,FAINT TEST 

EXT A6Cn,CFEG,tELAYl 


1 

— INTESTirT VECTOR- 

0038 'iNTVECI EQO 00381 I IN (FORTH VECTUl 


- VCP 1N1T, P8WETERS- 


0002 

i 

wo 

(HI 0211 


0,0,0,0,0,0,M3,EV 

OCCO 

VRt 

EIXI OLtM 


4/IIK,8TtK,IE,m,M2,0 1 SIZE,nnG 

OOOE 

W2 

EH) Mil 


0,0,0,0,NAIF. TABLE BAH ADDRESS 

oar 

VR3 

EH) (TrH 


CUJIT TAHE PAGE AttXISS 

0003 


EH) 0.91 


0,0,0,0,0, PATTERN GEN. BASE ADDR. 

0076 

VR5 

EHI Till 


0,!TAIIF AITAIPUTF EAGLE B. AMR. 

0003 

WA 

EDU 091 


| 0,0,0,0,0,CTAIIE PAT GEN B. AMR. 

OOX) 

VR7 

EHI OKI 

1 

TEXT HE. I, TEXT CEL. O/BAODRCP 


i 

VRAM HAP- 



0000 

I 

VFGT 

EHJ (W4 AND 04111 •BOOH 

1800 

V3F8T 

ECU VRM0Q8I 


2000 

VTCT 

EHJ (VA3 WO 081)1481 

3800 

\m 

EHJ V412*40(41 


3800 

VSAT 

EHJ V4fi*8HI 




- VET ItrUT/OJTniT FART ASSI8TINT - 

0098 

1 

WDrtTA 

EHI 981 


I DATA PCXTT, WRITE TO VHP 

0099 

RVOAIA 

EHJ 981 


| DATA PORT, FEW) ERIN VIP 

0097 

SVETflO 

EHI 99H 


1 VDT IEGISTEH 

0097 


SVADDR EHJ 

9911 

| ADDRESS LATCH 

0099 


RVSIAT EHI 

998 

| READ V4P STATUS 

1000 


1 

SGTPTR EH) 

10081 

| SUITE EETERATDR TAELE FOINTER 

3P00 


SATPTA EHJ 

3W8I 

1 SUITE ATTRIBUTE TABLE FAINTER 



1 

1-fSG MOTETER - 

— 

0000 


I 

PSCLAT EHJ 

CAHI 

I rant, psg latch address 

0002 


EDTSfl EDU 

0A3I 

1 READ ITEM PSG DATA POTT 

0001 


TOGO EHJ 

OAIII 

| Nil TEE 10 PSG FORT 

oocc 


FStTlA EH) 

ecu 

| FSG FEEISTER 14 

OOOF 


FSGPTB EHJ 

oni 

| PSG REGISTER 15 


I 

|-Ffl I/O FORT ARS18TENT - 

I 


(XYW 

HP 1C 

EHJ Oaah 

| NIUE INTO FT1 TORT C 

0009 

STUB 

EHI Oafli 

i rm> rnm fpi hat c 

0009 

REPIA 

EHJ OaHi 

1 READ FRIM PPI FORT A 

OOT9 

HT1A 

EHJ O.illi 


0007 

mem 

EHJ B2II 

| FPI CIJMAM) NAD 

OriOB 

rruM’ 

EEU OaHi 

I fpi came pckt 

OOM 

FT ICR 

EHJ Oaah 

1 


I 

I 

I 


0000’ 

41 

cfl) 

4lh 

| for »5* q»w cart, indicator 

oral’ 

42 

[fl 


1 

0002' 

ooi r 

dw 

SIARI 

| start addr. vector 

0(X>1’ 

00 

(tl 

oct» 

' 

0005’ 

00 OO 00 00 

1 

db 

0,0,0,0,0,0,0,0,0,0,0,0 

0009’ 

00 00 00 00 




ooeo’ 

OO 00 00 00 

r 



0011’ 

F3 

1 

STARTI 01 


| IN3TRUCT1CM 01 AND LOAD STACK —: 

0012’ 

C3 0015’ 

,)P 

SKRII 

) JUN 5 ID WIN FROERAM 



i 

i to 

003C1I 

| AREA EOT VDF* INT 



1 

1 JP 

VDPIHT 

( JLLP TO VDF INIEFRtPT ROUTDE 



I TO 

01081 

| MAIN rRtXAAM START IEFE 



1 

|-HARDWARE INITIILIIAT104 

— 

0015’ 

C3 0018’ 

1 

START ll -IP 

S10R12 


0018’ 

ED 5* 

srwr2i m 

i 

1 

| SET INTEARJPT CEDE 1 

001A’ 

21 05E4’ 

i 

LD IL.VimB 


001D’ 

CD 0000* 

OIL VQPSET 

1 





0020 ’ 


0020 ’ 

002T 

0024’ 

0027’ 

002C’ 

002F’ 

0032' 

0033’ 

0038' 

003B’ 

003E’ 

OCHI’ 

0044’ 

0047’ 

0O4A’ 

004D’ 

0O4F’ 

0052’ 

0053’ 


0050’ 

oceff 

OOSE’ 

0042" 

0065’ 

0068’ 

0O6B’ 

OOif 

0072’ 

0075’ 

0078’ 

0O7C* 

0O7F* 

0082’ 

0C85’ 

0087' 

OOOC’ 

OCEF’ 

0072’ 

0076’ 

0)77' 

007C’ 

OOTF’ 

0083’ 

0086’ 

0089’ 

OOOC’ 

ooeo’ 

0083’ 

0CEI6’ 

0OB7’ 

OOBO’ 

OOCO’ 

oca’ 

0004’ 

OOT8’ 


I 



| RAM It VRAM TEST «, PROVIDE OPTION STOTT 

OOCO’ 

21 0778’ 

to It, TEXT? 

| 71 ALL TEST 


| 

0000’ 

11 zrw 

LD 0E,V4NT*t4H*J2*7 



j- 

0003’ 

DO 21 0008’ 

LD 11,4*7 



1 

0007’ 

a oooo* 

JP DI100 



CPTIONi 



1 



| 

0008’ 

7! 0797’ 

LD 4I_,TEXTIO 

| FUCT1CN SQECT 


| « CLEAR VRfW rtf) SET EEJER8TTF TABLE » 

0000’ 

ii ya 

LD DE,VTMT*I«I»32*3 



| 

OOEO’ 

DO 21 0CE7’ 

LD 11,4*7 


01 4000 

LD EC, 4000H | OEAR16L VRAM 

0CE4' 

a oooo* 

JP DIE8 


1! 0000 

LD DE.VPST 



1 


CD 0000* 

cm cweuc 



| « N81T FCR REFEY » 



I 


21 0000* 

11 0100 

01 0300 

CD 00004 

U> 11,8501 | BET 8CII P8TTEF46 

LD DE, LEST *2011*8 

LD DC, 30011 

OIL K JULK 

1 

21 OOOOl 

11 0700 

01 0300 

CD OOOO* 

LD IE,ASCII | SET ASCII PATTERN; 

LD DC, CPGT *2048*20(1*9 

LD BC,30CM 

Cftl *MtLK. 

1 

21 00004 

11 1100 

01 0300 

CD 00004 

U) It,ASCII | SET ASCII PATTERR! 

UD DE,VPGT*2048*2*2CH*fl 

U) BC.300H 
tm IMELK 

1 

3E FI 

11 2000 

01 1800 

CD OOOO* 

LD 8,CFIH | TEXT CCLER 

LD DE.VPCT 

ED DC, 236*0*3 

cm svwblk 

1 

1 

« DI91AY 1ESS8SE » 


1 

21 OICA’ 

11 3847 

DO 21 0065’ 

□ 00004 

LD a.TEiri 

LD DE,V41TT*2*J2*7 

10 11,4*7 
jp use 

| 11 VIDEO RAN TEST 

1 

21 01DE' 

11 3887 

DO 21 0072’ 
a 00004 

LD LL,TETT2 

LD DE,VP4(T+4*32*7 

LD 11,4*7 

JP DLGB 

| 2) SYSTEM RAN TEST 

1 

21 01F1' 

11 3117 

DO 21 0O7P 
a 00004 

LD a,Bo« 

LD DE,Cm*6*37*7 

LD 11,4*7 

JP DNS8 


1 

21 0205’ 

11 3707 

DO 21 OOOC’ 
a 00004 

LD a, texts 

ID DC,1418*8*32*7 

LD 11,4*7 

JP USB 

| 31 PSG AND SOM) TEST 

1 

21 021C’ 

II 3747 

LD a,ltlT4 

L0 DE,WWKWI*32*7 

1 41 VDP INTERRUPT TEST 

DO 21 0077’ 
a 00004 

LD IX,4*7 

jp msG 


1 

21 0233’ 

II 3797 

DO 21 0086’ 

a ooix>4 

LD II., TEXTS 

LD rE,VTNTKOI*32+7 

LD 14,4*7 

jp nra 

| 5) KEYBOARD TEST 

21 0245 ’ * 

11 37C7 

DO 21 OOB3’ 
a 00004 

LD IE, IEXT6 

LD IE,V4nr*OOt*J2*7 

LD IX,4*7 

JP DtEE 

| 61 JCYT1CKS TEST 

21 0257’ * 

11 3807 

DO 21 OOCO’ 
a oooo4 

LD IE.TEXT7 

LD DE,VRTT*1C41*32*7 

LD 11,4*7 

JP CH33 

| 71 CASSETTE TEST 

1 

21 0268’ 

11 3847 

DO 21 OOCD’ 

D 00004 

LD a.TEXTB 

LD DF,V4NT*13T*32*7 

LO 11,4*7 

JP DIES 

| 8) PRINTER TEST 


WET 


kEYJNi 


0CF7’ 

DB M 

IN 8, IFPICRI 

| UWTECT OTTER BITS 

0CE7’ 

E6 FO 

an cron 


OOEB' 

4F 

I D C,8 


OCBC' 

IE FF 

LD E.orni 


OOEE' 


i 

LEY mil 


OUGE’ 

7? 

LD A,C 


OCO 7 ’ 

D3 AA 

HUT 81 PIC) ,8 

| TELEIT LNE 0 

twrr 

DB A? 

In A, 1ETFIBI 


0CF3’ 

FE FF 

cp crni 

| LEY TOSS ? 

OOFS' 

20 10 

JR NT,FIN SELI 


OOF 7’ 

77 

LD 8,C 


OOF0* 

3C 

IIC A 


OOF?' 

D3 no 

OJT 8IPID.A 

| SELECT LNE 1 

OOFB’ 

DB A? 

IN 8, (RfPIB) 


OCFD’ 

FE FE 

CP CEDI 

| LEY 8 TRESS ? 

OOFF* 

78 04 

JR t.finjtl 


0101' 

FE FD 

CP (fill 

| LEY 9 TOSS 

0103' 

20 E? 

JR NT,LEY INI 



I 




| « GET Finn !(N SELECT NO. IN TO » 

OlOG’ 


1 

ON SOI 

0105’ 

IE 07 

LD E,07!l 

0107' 


1 

FIN sail 

0107’ 

1C 

IIC E | SCAN LIFE 

0106’ 

IF 

RTT8 

0109’ 

38 FC 

JR C, FIN. SECT 

0106’ 

7B 

LD 8,E 

010C’ 

32 00C€" 

ID (FTN) ,A 

01CF’ 

07 

ADD A,8 

0110’ 

5F 

LD E,8 

0111’ 

16 00 

LD 0,0011 

0113’ 

DD 21 01 PA’ 

LD ll.FUN_TBL | GET JUT TABLE 1E8D 

0117’ 

DD 19 

ADO 11,OE 

0119’ 

DO 6E 00 

LD L,(1X1 

01IC' 

DO 66 01 

LD 11,(11*11 

01 IF' 

E? 

jr NO 

0120' 


Rail 

0120’ 

CD 0200’ 

cm EE E 

01Z3’ 

21 0195’ 

LD H.IWYI 

0126’ 

11 30C7 

LD DE,VnTT»6*32*7 

0129' 

DD 21 0130’ 

ID IX,4*7 

012D' 

C3 OOOO* 

jr DT430 

0130' 

DB 00 

IN A, IRTPlAl 

0132' 

32 0007" 

LD (SiaEI,8 

0135' 

E6 CF 

,.4) 1100111 ID 

0137’ 

F6 20 

01 OOIOOOOOB 

0139’ 

03 00 

uur (Mpim.fl 

013B’ 

C3 AOOO 

jp cAooai 

013' 


raw it* 

013E' 

11 O40D 

LD DE,S1M2 

0141’ 

DO E5 

run ix 

0143’ 

El 

rcr a 

0H4’ 

B7 

01 8 

0145’ 

ED 52 

SEC IL,DE 

0147' 

C2 0179' 

JT N7,TNI ERR 

0I4A’ 

11 003B 

LD IE,SLWI 

0I4D’ 

FD E5 

run iy 

014F’ 

El 

rcr a 

0150’ 

B7 

or a 



TEXMl DB ’<1 VDP IWTERRCPT TEST’,00 


0151* 

ED 57 

SBC H.,DE 

0217’ 

53 54 00 

0153’ 

C2 0179’ 

JP MT.TW Em 

02IC’ 

34 77 70 70 

0154’ 

71 0107’ 

LD IL.IttM 

02»’ 

54 44 50 70 

0157’ 

11 3707 

LD DE,Urtmfl*32*7 

0224’ 

47 4E 54 45 

015C’ 

DD 71 0143’ 

u) n,i*7 

OZZB’ 

52 52 55 50 

014O’ 

C3 0000» 

jp mar 

027C’ 

54 70 54 45 

0143’ 


mu 

0230’ 

53 54 00 

0143’ 

CD 0000* 

CALL DELAY! 

0233’ 

35 77 70 70 

0144’ 

CD 0000* 

CAIL DELAY 1 

0237’ 

48 45 59 42 

0147’ 

3A 0007“ 

LD A, (9TTTE) 

023B’ 

4F 41 52 44 

014C’ 

D3 on 

OUT MP1A),A 

023F’ 

20 54 45 53 

OlfcE’ 

3A COOE" 

LD A, (FLED 

0743' 

54 00 

0171’ 

EE 07 

CP 0711 

0245’ 

34 27 20 20 

0173* 

C2 0070’ 

JP NI.TFTIIN 

0247’ 

024 D’ 

48 4F 59 54 
47 43 4B 53 

0174’ 

D 0000* 

JP VTVLI TEST 
t 

0751’ 

0755’ 

20 54 45 53 
54 00 

0179’ 


WTERRi 

0757’ 

37 27 20 70 

"bl 79’ 

71 0185' 

LD 1E,ETTT_1ESS 

0250’ 

50 52 47 4E 

017C’ 

11 3707 

LD DE,VTWT*8*32*7 

025F’ 

54 45 52 20 

017E ’ 

DD 71 0184’ 

LD IX,4*7 

0243’ 

54 45 55 54 

0153’ 

C3 0000* 

JP DTEX3 

0247' 

00 

0184’ 

C3 0143’ 

JP XXXX 

1 

0248’ 

026C’ 

38 27 20 20 
43 41 53 53 

0107’ 

57 4T 4D 70 

ttttli DB ’ROM TEST OK’.OOH 

0770’ 

45 54 54 45 

010)’ 

54 45 53 54 


0274' 

20 54 45 55 

0171’ 

70 4F 4B 00 


0278’ 

54 00 

0175’ 

53 57 53 54 

AAAAi DB 'SYSTEM ROM TEST’.OOH 

027A’ 

37 27 20 20 

0197’ 

45 4D 20 52 


077E' 

41 4C 4C 20 

017D' 

4F 4D 70 54 


0787’ 

54 45 53 54 

0101 ’ 

45 53 54 00 


0784’ 

00 

01A5’ 

57 4F 4D TO 

ETTR_MESSt DB ’ROM TEST FAIL’.OOH 

0787’ 

20 55 45 4C 

01A7’ 

54 45 53 54 


07TB’ 

45 43 54 20 

OIAD’ 

70 44 41 47 


028F’ 

20 30 20 28 

01S1 ’ 

4C 00 


0773’ 

20 30 20 37 

003B 


SI Ml EOU 003111 . 

0777’ 

2D 3E 20 37 

0480 

0183’ 

01B3’ 

C3 0120’ 

SLM2 ECU 04801 • 

1 

ALLTESTl 

JP ROM 

027B’ 

077F’ 

20 27 20 20 
3E 20 00 


text5i db ’3) nmd test’.oo 


TEXT6I DB ’4) JOYTICKS TEST’,00 


TEX?7) DB ’7) fflIWIER TEST’,00 


TEXTOr DB '01 CASSETTE TEST’.OO 


TEXT71 DB 'VI ELL TEST ,00 


TEXTlOt DB ’ SELECT » ( 0 —> 7 ) 7 ’,00 


t 

1 




1 

« FUCTION JUF TABLE )) 

01B6’ 


PUT IDLi 

0IB4’ 

0120’ 


DM REM . 

01B8’ 

0000* 


DM VTYM TEHT 

01B8’ 

0000* 


DM SRAM TEST 

01EC’ 

0282’ 


DW FSG_TE5T 

01BE’ 

03F8’ 


DM IKT TEST 

OICO’ 

0000* 


DW KEY TEST 

01C2’ 

OOOO* 


CM JOY^TEST 

0104’ 

OOOO* 


DM TRIW TEST 

01CA’ 

05CE’ 


DW CAS TEST 

01C8’ 

01B3' 

1 

DW ALL TEST 

01CA’ 

30 27 20 20 

1 

TEXTll 

DB ’01 SYSTEM RDM TEST’.OO 

01CE’ 

55 5? 51 51 



01D2’ 

45 4D 20 52 



01D6’ 

4F 4D 20 54 



01D8’ 

45 53 54 00 



01DE’ 

31 27 20 20 

TEXT2I 

DB ’ll VIDEO REM TEST’.OO 

01E2’ 

5S 49 44 45 



0IE6’ 

4F 20 52 11 



OlEfl’ 

4D 20 54 45 



OIEE’ 

55 54 00 



01F1* 

32 27 20 20 

WOXi 

DB ’7) SYSTEM RAM TEST’,OOH 

01E5’ 

53 59 53 51 



0IF7’ 

45 4D 70 52 



01FD’ 

41 ID 70 54 



0201’ 

43 55 54 00 



0205’ 

33 27 70 70 

TEXT3I 

DB ’31 PS8 AMD SOUND TEST’ ,4 

0207’ 

50 53 47 70 



0200’ 

41 4E 14 70 



0211’ 

53 IF 55 4E 



0215’ 

44 20 54 43 




| 3. FSO TESTING RWT1TE 

I 


I 

I 

|-WTITE DMA TO TIE ESC REGISTER-- 

I 


0782’ 


PSGTWi 


07X52’ 

cd imr 

CALL EE E 

0285’ 

a 02E7’ 

JP TP F 

0288’ 


EEEl 


0288’ 

21 05E4’ 

LD 

IL.VDfTED 

028B’ 

CD OOOO* 

CAI1 

VCPSET 

02AE’ 

11 0(00 

1 

ID 

0E,Ot«3O 

02B1’ 

01 4030 

LD 

bc, 4000(1 

02B4’ 

F3 

Dl 


02B5’ 

CD OOOO* 

DLL 

CVMU.K 

0^’ 

EB 

El 


0287’ 

21 0303* 

1 

ID 

tl.agcii 

02BC’ 

II 0100 

IJ) 

DE,V4ETI*M:1I>8 

OTH^’ 

01 03T 

LD 

PC,Dili 

02C2’ 

CD OOOO* 

CELL 

WV1I0K 

02C5' 

21 OOOO* 

1 

ID 

TL,ASCII 

02C8’ 

11 0700 

ID 

DE, VI ST* 2048* 201*8 

02CB’ 

01 02TT 

LD 

tc.ani 

07CE’ 

CD OOOO* 

DLL 

IMfEL: 

02D1’ 

21 OOOO* 

1 

U) 

IL,Art:n 

02D4’ 

11 MOO 

LD 

DC, VI’81*2040*2*201110 

J2D7’ 

01 02FE 

Lfl 

it, am 

02D8’ 

CD OOOO* 

CALI 

KV41ILK 






I 


'’00' 

X FI 

LD A,CFIH 


p 

11 2000 

U) OE.VTCT 


xiX2’ 

01 1000 

ID PC, 254*8*3 


02E5' 

CD 0000* 

cou svmx 


02EB’ 

02E9’ 

C9 

1 

BET 

1 

FF.Fi 


02E9' 

21 05ET 

U! H_,IHSGI 


02EC' 

II 3947 

LD OE,VTNT*IO»32*7 

02EF’ 

DO 21 02F4’ 

LD 1I,«*7 


02F3’ 

C3 0000* 

JP tMB 

1 


02F4’ 

3E 00 

1 

LD fl,OOH 

| AffUlLBE = 0 

02F8’ 

CD 0000* 

0U ALTA 

) WlIlE imiTLDE ft 

02FB’ 

CD 0000* 

CAL OFFB 

| tfilTE OCFLinjCE B 

02FE’ 

CD 0000* 

coa CMC 

| WRITE fm_IILJDE C 

03OP 

11 0194 

LD EE,019411 

| DE = TOTE FER100 

0304’ 

CD OOOO* 

coa TOEA 

| TRITE TUE ft FERICD 

0307’ 

CD 0000* 

Coa TCXEB 

| WRITE THE B FERIOO 

030fl’ 

CD 0000* 

coa rote 

| WRITE TUFE C PERIOD 

0300’ 

X CF 

LD A,OFH 

1 A = NOISE FERIOO 

COOP 

CD 0000* 

coa toise 

) WIFE MUSE FERIOD 

0312’ 

II 39)0 

id re,30ooH 

| OE = ENVELOPE FERIOO 

0315’ 

X OC 

LD ft,OOl 

| SELECT EJWELDFE REGISTER 

0317’ 

CD OOOO* 

coa PSGW2 

| NRITE ENVEUTE PERIOD 

031 A’ 

IE 00 

ID E,09l 

| E » ETAELOFE 9RFE CYCLE 

03IC’ 

3E 00 

LD ft,09l 

| SELECT FJM1CTE SERFE DOE REB. 

03IE’ 

CD OOOO* 

COLL rSGWl 1 E -> R13 

1 

|- TILE [SLOT For DUE SECONDS - 

U’ 

cs 

t 

A Ell DC 

1 


01 0880 

LD CC,3000 

1 

0325’ 

CD OOOO* 

ITU DELAY 

1 

0320’ 

Cl 

rcr DC | 

1 

I-BEOD DATA FROM REGISTER 0 TO REGISTER 13 - 

0329’ 

04 03 

* 

ID B,03H 

| Tilt FERIOO REGISTER COWER 

032B’ 

3E 01 

LD ft, 0111 

| DIE A FERICD REGISTER 

0320’ 

4F 

NXrRGt ID C,A 

| SAVE IT IN C 

032E’ 

CD OOOO* 

CCU PSTR2 

| READ nit A FERIOD REGISTER 

0331’ 

7fl 

LD A,D 

| MAE COARSE nit INTO A 

0332’ 

FE 01 

CP 0111 , 

l decx coarse nit vrae 

0334’ 

C2 03D2’ 

JP NZ,FBNT3 

| IF INCORRECT, ERINT ERRTR 1ESSAGE 

0337’ 

7B 

LD A,E 

| CCFFECT, TEAS Flit nit EERltD 
| INTO A 

0330’ 

FE 94 

CP 9411 

1 WAIN OECX VPOE 

033ft’ 

C2 03D2’ 

JP N7,FFNT3 

| IF IMIRREC1, FRINT EEPGR ItSSAGE 

0330’ 

79 

LD A,C 

1 ottect, met nt crigimol volte 

| INFO A 

03X’ 

C4 02 

m A,031 

| FD1NT TO FtXT Wt FERIOO REB. 

0340’ 

05 

DEC B 

| (FDATE COCKIER 

0341’ 

20 Eft 

JR NZ,NITRE 

| DO UNTIL 8 * 00 

0343’ 

3E 04 

1 

LD ft,0411 

| NOISE FERIOD REGISTER 

0345’ 

CD OOOO* 

COI L PSCRl 

| RE/D MUSE FERICD 

0348’ 

7B 

LD A, E 

| NOSE IT INTO A 

0349’ 

FE CF 

cp oni 

| A-7FTT 

0340’ 

C2 0302’ 

JP NZ,EENT3 

1 NCNZERO, ERINT ERROR ItSSAGE 

034P 

04 03 

1 

LD B, 0311 

| ZERO, SET REGISTER COWER 

0350’ 

3E 00 

LD fl,CFH 

| OFMEL A ATUnjCE REEISTER 

0352’ 

4F 

NXTRG2i LD C, A 

| SAVE A IN C 

0353’ 

CD OOOO* 

CAL RSGRl 

) READ OmtL ft fffUTUX 

0354’ 

7B 

LD A, E 

| MOVE IT INTO ft 

'—it 

FE 00 

cp oat 

| ft-OOl 

’ 

C2 03D2’ 

JP NZ,FttlT3 

| NONZERO, PRINT ERRCR ItSSAGE 


OC 

lit C 

1 

0350’ 

79 

LD ft,C 

| TEXT ftmiTUCE REGISTER 

035E’ 

05 

DEE B 

| ltDATE COWER 

035P 

20 FI 

JR NZ,N1TRC2 

( DO UNTIL 8 » 00 


I 


0341’ 

X CF 

LD A,OUT 

| SET CMUTUDE TO MAX. VftUE 

0343’ 

CD OOOO* 

era clip 

| UTTFUT A TOE 

0344’ 

C5 

FEJ3I BC 

1 

0347’ 

01 0X0 

LD 03,1000 

1 

0.34A’ 

CD OOOO* 

COIL DELAY 

| XT 1 SECOTD Tilt DELAY 

034D’ 

Cl 

PIP DC 

1 

034E’ 

CD OOOO* 

COa CTFDYI 

1 niTN OFT OYIIfl. A 

0371’ 

CS 

F4JSTI DC 

1 

0372’ 

01 0X0 

LD 1C, ICOO 

1 

0375’ 

CD OOOO* 

CELL DELAY 

| SET 1 SECOffl Tilt DELAY 

0370’ 

Cl 

FTP DC 

1 

0379’ 

X CF 

LD ft,mi 

1 

037B’ 

CD COCO* 

COIL AMD 

1 

037E’ 

C5 

rusi tc 

1 

037P 

01 CCH1 

ID EC, loco 

1 

0302' 

CD OOOO* 

coa DELAY 

i XT 1 SECTIID Tilt DELAY 

0385’ 

Cl 

FTP DC 

1 

0304' 

CD OOOO* 

coa iiFue 

i turn off ama b 

0389’ 

C5 

FUJI DC 

i 

038A’ 

01 O3E0 

LD DC,1000 

i 

0380’ 

CD CO O* 

era eel ay 

1 SET 1 SELIM) TITE DELAY 

0390’ 

Cl 

FIT HI 

1 

0391’ 

X CF 

LD A,mi 

1 

0393’ 

CD OOOO* 

COLL NIC 

1 

0394’ 

C5 

FL1II IC 

1 

0397’ 

01 0X8 

LD EC, 1000 

1 

039A’ 

CD OOOO* 

COLL 111 AY 

1 SET 1 SEUM) Tilt DELAY 

039D’ 

Cl 

POP EC 

1 

039E' 

CD OOOO* 

coa a me 

| TIEN OFT OMIEL C 

03AI ’ 

1 

X OC 

LD A, OOI 

| ENVELOPE TERIOO REGISTER 

0303’ 

CD OOOO* 

COLL F9.R2 

1 READ 0AEUPE FERICD 

03A6’ 

7A 

LD A, D 

| mvt COARSE TOE ETAELOE FERIOD 

0307’ 

FE 38 

TP 3X11 

| DETX 

0309’ 

C2 03D2’ 

JP NZ,irW3 

| Mil ZERO, PRINT ERROR ItSSAGE 

030C’ 

7B 

LD A,E 

I ZERO, MAE FITE TOE ETMfP EER. 

03AD' 

FE 00 

(P 091 

| OECX 

OXF’ 

C2 03D2’ 

JP MZ,rfW3 

| MIIZERD, ERINT ERRDT TtSSATX 

0382’ 

1 

X 00 

LD A.OIXI 

1 ZERO, SET ETMDP 9I0PE CYaE REG 

034’ 

CD 9X0* 

COLL FORI 

| 

03B7’ 

7B 

LD 0,E 

| MAE IT INTO A 

O3B0' 

FE CO 

CP 091 

| OECX 

03PA’ 

C2 0702’ 

JP NZ,rRN13 

1 

03BD’ 

1 

21 0435’ 

LD IL.XrtKl 

|IL = ’PSG CX’ 

03C0' 

11 3987 

LD DE,VENT* 12*32*7 |DE = WOT ADCR 

0X3’ 

DD 21 03CA’ 

LD IX,1*7 


0X7’ 

C3 OCOO* 

JP DM® 


OXA’ 

1 

21 049E’ 

LD 11,90)1 

;TL » 'FSG OK’ 

03CD’ 

CD OOOO* 

era tfidtit 

jFRINT FSG CK 

03DO’ 

1 

IB 13 

JR 910 

I GOTO SOLM) TESTING BCXTT1TC 


I 

I-FAINT PSG ERROR TESSACE — 

I 


0?D2 r 

21 0442’ 

FTiW3l LD 

U.,XHX*4 a*- ^ ,psG EPFCT*’ 

03D5' 

II 39A7 

LD 

tE.VTtlT* 13*32*7 

O3D0’ 

DD 21 03CF 

LD 

IX,4*7 

03CC’ 

C3 OOOO* 

JP 

IMS 

03CF* 

21 04A7’ 

1 

LD 

ll.,FtHT2 |IL = 'FSG ERH 


03E2’ 

CD OOOO* 

CALL IRN1M0 |PflINT PSG ERROR 

I 



1 

|-SCUID TE5TIM1 ROJT1TE- 

0Z£5' 

01 09)0 

1 

UIDi LD RC,8091 | 

(XT0’ 

CD OOOO* 

tmiMJi C9L SIIID | 

O2H0' 

OB 

DEC IC | UFDATE COWER 

CCEC’ 

70 

LI) A, 8 | 

03sr 

81 

DR C | 

03£E’ 

20 FB 

JR N7,C0tlMJ | DO IWIL BC * 00 



1 

|-ESG TE9TIM) OMTETED -— 

OZFO’ 

3A oo:e* 

1 

LD A, lEUD 

©3F3* 

EE 09 

CP 091 






I 

I •*** test Internet **** 
I 


ooa 

Jrt> 

ECU 

OCX 


03FB' 

IMT TEST! 



0X8’ 

F3 

Dl 

| DISABLE INTERRUPT 

03F7’ 

1 

DB 08 

IN 

A, IFJTIA1 

|FCnC£ 0000-3FFF AS SLOT 1 

OXB’ 

E6 EC 

tn> 

111111000 


03FD’ 

F6 01 

cr 

OOOOOOOIB 


03FF’ 

D3 t6 

OUT 

(FTP1AI,A 


0401' 

1 

3E C3 

LD 

A, JIT 

| INSERT J1P VECTOR 

0403’ 

32 0038 

UD 

(INTVECT),A 

1 

0406* 

21 0487’ 

UD 

1L,VDPIN1 

| TOE INI. VECTOR TO RST38 (FOR HSU) 

0409’ 

» 4 

72 C037 

U) 

imutrr*i),iL 

1 

040C’ 

1 

ZE CO 

LD 

A.CCOM 

1 

040E’ 

OE 01 

LD 

C,0II1 

1 

0410* 

CD 0000* 

1 

X 55 

on 

WATT® 

IDISAHX VDP IMT 

0413’ 

LD 

A,591 

1 

0413' 

32 0000“ 

LD 

(1FLAG),A 

|SET INT FLAG 

041B’ 

1 

3E EO 

LD 

A.0EC4I 

| ERABLE VIP INTTRKLPT 

04IA’ 

OE 01 

LD 

C,01H | 

| VDP BEB. 1 

041C 

CD 00004 

DU NOTfifl 

1 

osir 

06 X 

LD 

B,60 

| SET TIIERI CaNlER 

0421’ 

FB 

El 


| ENABU INTERRUPT 

0422’ 

1 

C5 TITERlt 

FLB1 

EC 

1 

0423’ 

01 0001 

LD 

BC.OOOIH 

1 

0426’ 

CD 00004 

DU 

DUAY 

(tUAY FOR 1 fEFC 

0429’ 

Cl 

FOP 

BC 

1 

042A’ 

10 F6 

DJN7 

TUERI 

1 

042C’ 

1 

F3 

Dt 



042D’ 

X CC 

LD 

A,OCH 

1 

MX’ 

C£ 01 

LD 

C,0!M 

1 

0431’ 

CD 00004 

DLL 

WUFTTE 

(DISABLE VDP INF 

0434’ 

1 

ZA 0000" 

ID 

A, (ITLABI 

1 

0437’ 

FE 57 

CP 

57H 

(QECX IS TVD CR TOE INT IN 60 XEC 

0439’ 

D2 04C7’ 

JP 

NC, INTTK 

[IF DK, JTF PN) FR1NT ’INT (K’ 1E3STCE 

MX’ 

1 

21 05E6’ 

LD 

IL.VUSES 


043F’ 

CD 00004 

DU 

MUST 


0442’ 

II 0000 ' 

LD 

DE.OOOO 


0445’ 

01 4000 

LD 

EC,400al 


0448’ 

F3 

Dl 


0449’ 

CD 00004 

DLL 

CVttLK 


04 4C’ 

FB 

El 



044D’ 

1 

21 OOOOi 

LD 

IL, ASCII 


0450’ 

11 0100 

LD 

EE,VP6T*2C4D9 


0453’ 

01 OXF 

LO 

PC.2FTN 


0456’ 

CD 00004 

DU 

1MTU 


0457’ 

21 00004 

LD 

IL,ASCII 


04X’ 

11 0900 

LD 

X, CLOT *2O40»2O4I , B 

045F’ 

01 02FF 

LD 

fC,2FFTl 


0462’ 

CO 00004 

DU 

16410: 


0465’ 

21 00004 

LD 

n, ascii 


0468’ 

11 1100 

LD 

re,VT33T*2048i2*20H'8 

046B’ 

01 07TF 

LD 

EC,2FFH 


046£’ 

CD 00004 

DU 

fmilk 


0471’ 

1 

X FI 

LD 

A, (fill 


0473’ 

11 2000 

LD 

DE.VTET 


0476’ 

01 180) 

LD 

BC, 25646*3 


0479’ 

CD 00004 

DU 

swblk 


047C’ 

1 

21 0673’ 

LD 

IL,XMSG9 


047f’ 

11 3947 

LD 

x,vrm* 10*3247 

0482’ 

DD 21 0499' 

LD 

11,4*7 


0486’ 

O 00004 

JP 

DMS8 



I 


0489’ 

21 0652’ 


LD 

11,XMST7 

(IL - ’ INT EJOT1’ 

048C’ 

11 3^7 


LD 

IX, V7Y4T *15*3247 

MEF’ 

DO 21 0476’ 


LD 

1*,»*7 


0495’ 

a 0000 » 


Jr 

BflO 


0496’ 

21 06B3’ 

1 

LD 

iL.rmn 

|U = ’ INT ERRCR’ 

0499’ 

CD 0000» 


OIL 

TT44T1H 

(FR1NT INT ERRLR 

049C' 

:a oaf 

1 

LD A, 

nun 


049F' 

Ft 09 


cr 0711 


0401’ 

C2 0020’ 


jp Ni.irum 


04A4’ 

a ooooi 


JP FEY JEST 




1 

1- 

VDP INTERRUPT RHIlllE 

— 

04A7’ 

F5 

i 

vdtimti mgi rr 

| SAVE PLL FEG1STER 

0408’ 

C5 


noi bc 

1 

0409’ 

D5 


run re 


04 AO’ 

E5 


run it. 


04AB’ 

3A COCO" 


LD 

a, urr/ci 


04rE' 

Ft 55 


ip 

real 

| IS FRIST INT IN 60 MSEC 

my 

20 06 


JR 

N7,VW2 

|U), jit 

om' 

:c 


in: 

A 


04B3’ 

32 OOOO" 


LD 

unPfii.A 

(YES, BE-INIT INT FLAG 

04 PA’ 

18 08 


JR 

V1PI 


04B8’ 

Ft 56 

1 

VDT2i 

CP 

5611 

| IS SEOTffl INT IN 60 1CEC 

04&V 

TO 04 


JR 

NT.WJPl 

(NO ,JIP 

04 BC’ 

3C 


lie 

A 


04 EO’ 

32 0000" 


LD 

(in/G),A 

(YES, RE-INIT INT FIPG 

04CO’ 

CD OOOOi 

1 

VCPIl 

CPU RVCTRG 

| READ VDP STATUS 

04 a’ 

FB 


El 



04C4’ 

El 


rtr 

IL 


04C5’ 

Dt 


nr 

RE 


MCA’ 

Cl 


UJ’ 

BC 


04C7’ 

FI 


nr 

PF 


04C9’ 

C9 


RET 



04C9’ 

21 05C6’ 

l 

INK*.! 

LO 

il.vhreg 


04CC’ 

CD OOOOI 


CPU 

VEPSET 


our’ 

11 00:0 

1 

LD 

re, 0000 


04D2’ 

01 40U0 


LD 

BC, 400011 


04D5’ 

n 


Dl 



0-1DA’ 

CD OOOOI 


CPU 

cvnto: 


04 D9’ 

FB 


El 



04 DA’ 

21 OOOOI 

1 

LD 

IL.PICIt 


0400’ 

II 0100 


LO 

re, 34311*2011'B 

04E0’ 

01 021F 


ID 

tC,3TN 


040’ 

CD 0000* 


CPLL 

FM1BLK 


04E6’ 

21 OOCOi 


ID 

IL.PGCII 


04E9’ 

11 0900 


LD 

K,VrGT+2048*2Cn*8 

04EC’ 

01 02FF 


LD 

re, 21 ni 


04EF’ 

CD 0000* 


CPU 

FMflJT 


04F2’ 

21 000)» 


LD 

ll_,ASCII 


04F5’ 

11 1100 


ID 

re,VT33T*2O48i2*2OH«0 

04f8’ 

01 02Ff 


LD 

re,3ni 


04FB’ 

CD 0000* 


CPU. 

IM1FLK 


04ft’ 

3t FI 

1 

ID 

a, re m 


0500’ 

11 2000 


LD 

re.VTCT 


0503’ 

01 1000 


LD 

BC, 236*8*3 


0506’ 

CD OOOOI 


CPU 

STJU 


0509’ 

21 0673’ 

1 

LD 

IL.XUSISV 


050C’ 

11 3947 


U) 

DE,VTNT*IO*32*7 

05Cf’ 

DO 21 0516* 


ID 

IX,4*7 


0513’ 

a OOOOi 


JP 

»B8 


0516’ 

21 0662’ 

1 

ID 

IL,XMSG8 

(EL * 'VDP INT OK’ 




0517' 

II 3A07 

CD 

DE,CTW*l6*32+7 

C61C’ 

DO 21 0525’ 

CD 

17,1+7 


0520’ 

a 0000» 

JP 

beg 


(623’ 

21 06C3* 

1 

CD 

IL,FM5G4 

|(E =’ IMT OK’ 

0526’ 

CD 0000* 

CPU 

FTNTKB 

|FUJNT INT OK 

C627’ 

F3 

1 

KEYEXIi D! 



052A’ 

21 0486’ 

LD 

IL.IMSGIO 


052D’ 

11 3A01 

CD 

DE,Vmr+20i32+l 

0530’ 

DD 21 0537’ 

CD 

11,4+7 


0534’ 

C3 0000* 

JP 

DM50 




P 

1 - UECK CTRL-STOP —- 




1 HAITI IN 

A, (TPICRI 

1 



1 AN) 

crcii 

1 



1 or 

04H 

1 



1 CUT 

IUTIC),A 

1 



1 IN 

A,CRPPIBI 

ISCAN CITE DATA 



1 CR 


1 



1 CP 

22TC 

1 



1 'IP 

Z.TEY.TEST 

|JTT ITT TEYBOARD TEST 



1 JR 

HAIT 


0537’ 

DB flA 

I 

HAITI IN 

A, ITPICRI 

JOECX IF C1KL-STGP 

0537’ 

E6 FO 

end 

IIIIOOOOB 

1 

053B’ 

F4 04 

OR 

OOOOOllOB 

| SCAN CITE 4 

0530’ 

03 PA 

CUT 

orpici.A 

1 

053F’ 

DB A7 

IN 

A, (RTTIBI 

1 

0541’ 

EE FD 

CP 

11111101B 

1 IS CTRL IEY PRESSED 

0543’ 

20 F2 

JR 

t 

N7,NAIT 

| NO, HAIT AGAIN 

0545’ 

DB M 

IN 

A, (TPICRI 

1 

0547’ 

E6 EO 

ATI) 

IlllOOOCfl 

1 

0547’ 

E4 07 

CR 

000001 its 

1 SCAN CITE 7 

0548’ 

03 « 

CUT 

orpici.A 

| 

054D’ 

DB A7 

IN 

A, (RTTIBI 

1 

054 r 

FE EF 

tP 

HtOllllB 

| IS STtP KEY PRESSED 

0551 ’ 

20 E4 

JR 

N7,HAIT 

| NO, HAIT AGAIN 


057F’ 

21 OWE’ 


CD IL.IESSI 

CCA2’ 

II 3747 


CD DC,CPNT+10*32+7 

CW5’ 

DD 21 05AC’ 


CD IX,1+7 

05A7’ 

C3 0000* 


JP DM58 

05AC’ 

21 0501’ 

1 

CD IL.TLSS2 

05AF’ 

II 3704 


CD DE,*mU2*32+4 

0602’ 

DD 21 05717’ 


CD IX,1+7 

0584’ 

C3 0000* 


JP DMSG 

0507’ 

CD 0000* 

1 

r/l L DEI AY 1 

05BC’ 

a 0020 ’ 


JP TFTKU 

05BF’ 

43 41 53 55 

1 

ttSSli 

DB ’CASSETTE CUGT FE ’,00 

05C3’ 

45 54 54 43 



05C7’ 

20 4D 55 55 



05C8’ 

54 20 42 45 



05CF’ 

20 00 



0501’ 

54 45 53 54 

*tSS2i 

DB ’TESTED TTROUGH BASIC’, 

0505’ 

45 44 70 54 



05D9’ 

48 52 4F 55 



(6D0’ 

47 40 20 42 



05E1 ’ 

41 53 47 41 



05E5’ 

00 




U> ft, (FTJNI 
CP 09H 


.awNT r. 

I 

) « SKIP CASEITE TEST » 

! 

I 

I-DECK IS CASETTE READY — 


CASIl IN ft, (ETPIA) |A = XOXXXXXX 
BIT ft,ft , 

JTT NZ.CASl • 

I 

i cuitur « cason signal to tie cassette 

i 

CD A,CETH , 

nir (KITICI.A |A =11101111 


C650’ 

C2 0020’ 

JP N7,IPT1CN 

1 


055B’ 

D 0000* 

JP 

KEY.TEST (JTT TO KEYBOfRD TEST 

CD 

IC,X(fTG2 



1 


ID 

IE,(TNT+IO*32+l 



1 - CASSETTE TEST IMS ROUT HE - 

LD 

11,1*7 



1 


JP 

(KB 



1 - DETECT FEADY SIGN*. - 

: 




1 


CO 

A, (Ml , 

055E’ 


CAS_TEST| 


(JUT 

(FSTLAM.A iSETPSGLATDI 

055E’ 

21 05E6’ 

LD 

IL.VCTREB 

1 


(66 r 

CD 0000* 

CPU 

UPSET 

1-FLAdl or CrtP- 

0564’ 

11 0000 

1 

LD 

DE.OOOO 

1 

FlASHi IN 

A, IRCCSG) | 

0567’ 

01 4000 

U) 

BC.400CH 

X(R 

ooioooote i 





DJI 

IHTSGI.A | 

056A’ 

n 

Dl 


1 


0668’ 

CD 0000* 

cm 

cvmx 

CD 

K.ROOON 



i 


Dll [EC 

EC 

056E’ 

F3 

Dl 


LD 

A.C 

056E ’ 

21 0000* 

LD 

IL,ASCII 

Til 

B 

0572’ 

11 0100 

ID 

DE,Vri3T*2ai*8 

JR 

N7, Dl 

0575’ 

01 02FF 

LD 

K,2mr 

1 


0670’ 

CD 0000* 

ecu 

TMCLK 

1-OHX C1TL-SHT — 

057B’ 

21 0000* 

CD 

TL,A9C1I 

1 


057E’ 

II OTOO 

LD 

DE, (4351+2048+2CM<8 

IN 

A, (TPICRI | 

0501’ 

01 02FF 

CD 

EC,3TH 

lit) 

oral , 

05B4’ 

CD 0000* 

CALL 

TMtLK 

OR 

A6H , 

0507’ 

21 0000* 

LD 

IL, ASCII 

cur 

(TEPICI.A | 

O50A’ 

11 MOO 

LD 

DE,lTGT+204e*2*2»HS 

IN 

A. (RFPIBI |SCAN LITE DATA 

0500’ 

01 02FF 

LD 

BC,2EFH 

(JL 

1 

OWO’ 

CD 0000* 

era 

TMECK 

tr 

i 

231 , 

0673’ 

3E FI 

i 

LD 

A,CEJH 

;p 

7, (FT ION | 

'575’ 

11 2000 

LD 

DE.VPCT 

i 


70’ 

01 1000 

LD 

BC, 256*8*3 

JR 

FLAW Z 

-37B’ 

CD 0000* 

CALL 

S34TBCX 




0(57E’ FB 






05EA’ 

05E7' 

05EB' 

0SE7’ 

05EA’ 

05EB" 

05EC' 

OGED’ 

C6EF 
0GF2’ 
06FV 
OGFA' 
05FD’ 
0601’ 
0605' 
0607' 
0600’ 
0611' 
0615' 
0617' 
061D’ 
0 * 21 ’ 
0625' 
0627’ 
062D’ 
0631' 
0635’ 
0637’ 
0630’ 
0641’ 
0642’ 
0646’ 
0640’ 
0640 
0652’ 
0656’ 
0650’ 
063E’ 
0662’ 
0666’ 
0660’ 
066E’ 
0672’ 
0673’ 
0677’ 
067B' 
067F’ 
0683’ 
0686’ 
0680’ 
06DE’ 
0672’ 
0676’ 
0670’ 

067E’ 

0602’ 

0604’ 

0607’ 


I 

|- TT€ HOE TEST1W RO/TI1E COTUETED - 



|- DATA DEF11E- 

1 


1 

|-E4)P REGISTER DMA - 

02 

) 

VOTES! 

D0 

VRO 

CO 


D6 

vni 

ce 


ce 

54X2 

FF 


CB 

MT3 

03 


D6 

VR4 

76 


ce 

MG 

03 


DB 

MT6 

00 


ce 

W7 

20 20 20 20 

20 20 50 55 

47 70 54 45 

53 51 00 

1 

XMSBli 

ce 

’ FSGTEST’,00 

50 52 45 53 

53 20 43 54 

52 4C 2D 55 

54 IF 50 20 

54 4F 20 52 

45 71) 53 54 

41 52 54 4)0 

XMSC2I 

DB 

'TOSS CTT4.-STCF TO RE-STMT’ 

20 20 20 20 

20 20 50 52 

45 W 53 20 

50 4C 41 57 

20 IF 4£ 20 

54 41 50 45 

20 20 20 00 

XH334I 

DB 

* PRESS PEAT ON TAPE * 

20 TO 20 20 

20 20 50 53 

47 20 4F 4B 

00 

XI1SG5! 

DB 

‘ psbok’,00 

20 20 20 20 

20 70 50 55 

47 20 45 52 

52 41 52 00 

XMSG61 

DB 

• PSO ERROR’,00 

20 20 20 20 

20 20 47 4E 

54 20 45 52 

52 41 52 00 

XHSGTi 

DB 

*• INT ERROR’ ,00 

20 20 20 20 

20 20 56 44 

50 20 47 4E 

54 TO 4F 48 

00 

XMSGfli 

DB 

1 VDP INT (K’,00 

56 41 50 20 

49 IF. 54 45 

52 52 55 50 

54 TO 54 45 

55 51 00 

XMS07i 

DB 

’VDP INTERREPT TEST’,00 

50 52 45 55 

53 20 43 54 

52 4C 2D 53 

54 41 50 20 

54 4r 20 45 

59 47 54 00 

XMSOIO! 

DB 

’rPES9 CTM.-STCP TO EXIT’,00 

50 55 47 20 

4F 4B 

1 

rtsm 

ce 

’PSG ac 

OD 00 00 


DB 

ODH,Ortl,OOH 

50 53 47 20 

FtEG2i 

DB 

’FOG EFRDR' 


0608’ 45 52 52 4F 

067F’ 52 


06B0’ 

oo on oo 


DB 

OCH,OAH,OOT 

0683’ 

56 44 50 20 

imni 

DB 

’VHP IHT ERROR’ 

06B7’ 

47 4E 54 20 




06E4)’ 

45 52 52 4F 




06EF* 

52 




0600’ 

oo on 00 


DB 

OCR,CPU,0C41 

06C3’ 

56 44 50 20 

rttE4> 

ce 

’VDP IHT OC 

060 ' 

47 4E 54 20 




06CB’ 

4F 4B 




06CD’ 

oo on 00 


DB 

m,m,m 

0600’ 


i 

dwg 


oooc r 


i 

iriir,i 

l)G 

1 i IHT FUYT 

0001" 


i 

rosrii 

D9 

3 ;CDR 1 FEB 

0004" 


rasi2i 

DS 

3 |CDR 2 FEB 

0007" 


btorei 

09 OIH 


00C8" 


i 

imm 

D9 

6 |AECII CEF6ERT 

OOOE" 

01 

nut 

DB 0111 

| FUNCTION SELECTION 


I 

Etc sionr 


hacros: 


Syiiiol*;: 


0175’ 

iwin 

0IB3’ 

ALL.TFST 

03644 

WPfl 

0370 

(FID 

0374 > 

CMC 

OGRB» 

ASCII 

0000* 

Bxngi 

055E1’ 

COS 1EST 

O3E0’ 

C01INU 

056C* 

CMIEK 

04271 

cany 

061304 

CELflYl 

oooo* 

display 

05B7I 

IXBfl 

02FB’ 

EEJ 

01A5’ 

EH! tf 59 

02E7’ 

rr f 

00004 

Fife 

cocci- 

FUN 

0105’ 

TINSEL 

0107’ 

ttn_stli 

01 BA’ 

FIN TOL 

0000" 

iruo 

04C7' 

INTTK 

0038 

WRECT 

03TB’ 

INI TES1 

00C3 

J1P 

0000* 

JOYRKO 

0IC2I 

JIIY TEST 

00004 

kricjys 

0529' 

KEYEXI 

0CE7’ 

KEY_IN 

OOCE’ 

KEY INI 

055C» 

FEY TEST 

OIF 1' 

wx 

(GIF’ 

LESS1 

05DI' 

Itsi2 

0107’ 

lift! 

03104 

WISE 

032D’ 

HXITK 

0352’ 

NXTT112 

036T4 

CFFCHA 

03071 

DFFOIB 

037F» 

11 FOE 

00201’ 

OPTION 

06,9E' 

rran 

01*7 ’ 

I1CR2 

06By 

FMS8J 

06C3' 

ra;4 

0177’ 

INF FIJI 

oooir 

FEBT1 

00041’ 

r05E2 

0CB2 

(FIELD 

oone 

1FIOP 

OOOrt 

FFicn 

000)i 

PRINT 

0IC4» 

rfllHI_IE5T 

03D2’ 

FRNT3 

05771 

IFNI10 

oono 

FSGLflT 

OOCC 

Fscrm 

OOCf 

IUTTB 

03B5> 

PSGR1 

03041 

rsua 

031F< 

F1IXI 

03104 

PSGH2 

02A2I' 

TSG_TFST 

oocor 

nmtxr 

0002 

RCPSG 

01201' 

RCT4 

013EI’ 

wnn 

oono 

RTPIO 

0009 

RFTIB 

0078 

nvnnrn 

04CI* 

RVDERG 

0000« 

REWYT 

00004 

RVttET 

0077 

REST AT 

3800 

SMTIR 

IDOO 

sotfir 

03E5’ 

SND 

03E9* 

sam 

oien» 

EUAN TEST 

ooir 

START 

0015' 

srnnri 

OOIB’ 

biarIt 

0007" 

STORE 

0030 

Slfll 

04EX) 

11112 

0077 

5V4YDCR 

0099 

SVDTRG 

057CI 

SE41RK 

OICA’ 

TEXT1 

0207’ 

TEXT10 

OIDE’ 

1EXI2 

0205 

TEXT3 

02IC' 

TEXT4 

0233’ 

1EX15 

0245’ 

TEIT6 

0257' 

TEXT7 

0268’ 

11X18 

0270’ 

TEXT9 

0422’ 

TlrtRI 

03054 

nxtn 

03004 

TCXCB 

0306* 

TO EC 

04C0' 

E4PI 

O4E0’ 

VDP2 

04A7’ 

VCTIHT 

05E61’ 

VIXRFB 

0562* 

VCPSET 

20001 

ME.1 

00001 

VEST 

30301 

EFNT 

0002 

WO 

0X3) 

Mil 

OOOE 

MT2 

OOFT 

ETO 

0003 

ER4 

0076 

MG 

0003 

ER6 

oooo 

M17 

0IB8< 

MTAM_TEST 

300) 

EWT 

IDOO 

EEFGT 

0537’ 

WAIT 

0008 

wnn 

oonn 

MFIC 

0001 

HIPSS 

0090 

IMYYTA 

04324 

TMXf® 

057I< 

1MIXK 

0000* 

MCTEBYT 

0000» 

IMtEE 

OTEE’ 

XH9GI 

06x86' 

XM3GI0 

03D’ 

INS82 

0617' 

XM9G4 

06v35’ 

XHSG5 

0642' 

X1EJ36 

0657’ 

IHSG7 

0662’ 

XLEGS 

0673’ 

X1BG7 

0163’ 

XXXX 




*- 

f RTTTE5T I lv-3l0/sv-329 r»/vrH teat prograa 



> 


by Raymond Y. Cheung 


1 

1 

1 


REVISED BY NX UEUNG FDR re* 729 TEST 


1 

.180 





TITLE 


RKTEST.MAC RAN/WAN test oT SVTESUWC 



EXTERNAL 

AGC11, ls32B, PBG_TE5T,tPTICN,FlN,BDl 


1 

entry 


VW*1_TEST,SRAn_lEST,DN56, oldsl l 


» 

|-VDP 1NIT. 

PAflALETERS- 

0002 

wo 

ECU 

02H 

|H3=1 

ooa 

VR1 

E9J 

CC31 

| ltfC,BLAMC=l, INr=0,ttWE 2,SIZE'0 ) TH>>*2 

oooe 

W2 

ECU 

CEH 

|WHT=3800H 

0 OFT 

m 

ECU 

OPFTT 

|WCT=200CH(90H) 

0003 

W4 

ECU 

03H 

|WBT=3BOOH(OCH1 

007 b 

W3 

EflJ 

m 

|V50T=3B0CH 

0003 

VRA 

ECU 

03H 

|VSTGT=1BOCU 

0000 

W7 

ECU 

OCH 

|BAOTRTP= TRANSPARENT 


» 

i—won npp— 


oooo 

• 

WST 

EOJ 

(W4 Wffl 04HI >8O0H |PATTEJN GETCRATCP TABLE BOSE 

1000 

V5P8T 

ECU 

W4*TO»I )33TITE PATTERN IJN. BAGE 

2000 

VPCT 

ECU 

(W3 AND BOH) »40H |CELAUMBL. BOS 

3000 

WITT 

ECU 

V4T2»400H iPorTEFN im TBL. BOGE 

3B00 

VSOI 

ECU 

W5»B0H 

|SPRITE ATTRIBUTE TABLE BTCI 

0000 

1 

psglat 

«<N 

OOCH 

I psg latch port 

0002 

rdpsq 

eqj 

0031 

1 read psg data pat 

OOfll 

wp*) 

1 

eqj 

OAIH 

1 trite psg data pat 

0082 

1 

pplcad 

equ 

m 

| ppi end ward 

OOOB 

PPtc'f 


Oabh 

) ppi ard pert 

0008 

pplpoa 

eqj 

OaBh 

| ppi part a 

0009 

■ pplpob 

eqi 

CaW 

1 ppi pat b 

0000 

pplpoc 

equ 

Oa ah 

J ppi pat c trite 

OOAO 

pplrdc 

eqi 

Oaah 

| ppi pat c read 


1 

test area paraseter - 

OOOO 

1 

vstart 

eqj 

OOOCh 

| vram test area 

0040 

vepage 

eqj 

4Ch 

| end page 

0000 

start 

equ 

eoooh 

| start 

OOOO 

^?age 

eqi 

OCh 

| end page 

cooo 

trans 

eqj 

OcOOCh 

I transler loc of test module 

0200 

tslie 

eqj 

200h 

1 size of test nodule 

C200 

1 

oldslt 

I 

eqi 

trans^tsiie j temp. storage o 1 slot assignment 


|-HnraiWPflE IN1TIALIZAT1IN- 

OOOO’ P3 

V 

1 

JP 

OOOCh 

| dummy 

V4W_TESTi 

1 

01 


1 

|- VHP INITIALIZATION - 


I 

0001’ 21 019C’ brqtnl LD H.VEPBEB 

0004’ 00 21 OOOB’ Id W,H7 | load return adc*- 

0000' C3 013’ jp VDPSfT |VDP INITIALIZATION 

I 
I 
I 
I 


test was trot 0000 to 3fff 



t 


0008’ 

04 00 


Id 

b,0 

| pattern modifier 

0000' 

II 0000 

1 

ckvra 

hi Id 

de,vslarl 

1 nr vtm addr set 

0010‘ 

00 21 0017’ 


Id 

lx,447 

0014’ 

C3 0410’ 


JP 

Nveset 




! 

1- 

- (III wa n data => 1 xor 

h xor b - 

0017’ 

7B 

1 

vfiii 

1 Id 

hi 

J get a = 1 xor h xor b 

0018’ 

Art 


xor 

d 

0019’ 

as 


xor 

b 


OOW 

03 90 


out 

(wdatal ,a 

1 test data—Xvraml (0 u sec need) 

OOIC’ 

13 


Inc. 

de 

| inc addr 

0010’ 

78 


Id 

a,d 

| check md of page 

OOIE’ 

FI 40 


CP 

vepape 

0020’ 

20 F5 

i 

Jr 

nt,vflll 

| fill pattern loop 



• 

t 

cap Imp 

■on* - 




i 

Id 

a, IS 

5 latch psg at reg 13 



i 

out 

(paglat),a 




i 

in 

a, Irdpsq) 

| read bank data,cap bit 



i 

cl¬ 

00100000b 

| set cap la»p bit cn 



i 

out 

(icpsg),i 

| turn on led 



» 

i— 

Imp 

on tlor esx 1 - 


0022’ 

DB Art 

i 

In 

a,tpplrdc) 

1 read ppi port c 

0024’ 

E4 BF 


and 

10111111b 

| force cap 1anp tn 
f 

0024’ 

03 Art 


out 

lpplpacl,a 



\ — 

check wa* (roe vstart to 

vepage - 

0028’ 

II 0000 

i 

Id 

de.vstart 

| rd vtm addr set 

002B’ 

00 21 0032’ 


Id 

lx,447 

002F* 

a 0124’ 


JP 

rviwel 


0032' 

DO 23 

i 

Inc 

lx 

1 delay fcr read vran addr set 

0034’ 

DO 2B 


dec 

lx 

0034’ 

DB 90 

vcheck! in 

a,Irvdata) 

1 read vram data (0 u sec need) 

0030’ 

4F 


Id 

c,a 

| tenp save read data 

0039’ 

7B 


Id 



0030' 

Art 


xor 

d 

1 a 3 1 xor h xor b 

0038’ 

A0 


xor 

b 


003C’ 

09 


CP 

c 

| if error ? 

003D’ 

C2 0272’ 


JP 

r,r,VHTcr 

j vrai* error jup 

0040’ 

13 


Inc 

de 

1 next addr 

0011' 

7A 


Id 

a,d 


0042’ 

FI 40 


cp 

vep age 

I is end of page ? 

0044’ 

20 FO 


Jr 

nr, vcheck 

| loop back if no alor 



1 

-cap lanp oil - 




1 

1 

in 

a, (rdpsg) 

I psg latching at reg. 15 



1 

and 

llOtllllb 

\ tirn off cap lamp hit 



1 

out 

(Mrpsgl,a 




t 

Iwp 

off (for nsx) — 

- 

0014’ 

DO M 

1 

In 

a, (pplrdcl 

| read pp( port c 

0018’ 

F4 10 


tr 

01000000b 

I force cap lafp tn 

0040’ 

03 Art 


out 

Ipplpocl.a 

1 



1 

1 - 

update pattern modifier - 

— 

OOIC’ 

7B 

1 

Id 

a,b 

I Is b= 0 ? 

0010’ 

07 


nr 

a 


0041’ 

20 04 


jc 

nx ,nivrn 

j ni - flow 


I 

|.i - fI on .... 


I 


0050’ 

04 

inc 

b 

1 b=0, => make 0 ■ 0000 0001 

0081’ 

a oooo’ 

JP 

ckvram 

I do again 




I 

m - Hoh .... 
I 


0054' 

CB 20 

ravrat *1* b 

| (cyl <- /... B .../ <-0 

0066’ 

a oooo' 

jp f\i,ckvran 

1 

| .... else, finish 

1 

LD ft, IFUf) | 

1 do again, until the "1* shift to (cyl 

0057' 

3A 0000* 

GET FUCTICN SELECT NO. 

005C’ 

fE 09 

O’ OW 


005E’ 

C2 OOOO* 

JP M2,OPT ION 

1 



| display ressage as serpen 

,-— 

I 


0061' 


EfWI_TESTl 





» 

|-CLEW AU Wfl- 


0061’ 

3A OOOO* 

1 

LD A, (HID 


0064’ 


LD E,A 



0063’ 

D7 

EIX 



0066’ 

01 4000 

LD 

BC,400dl 

| CLEAR 16 K KTh 

0067’ 

II OOOO 

LD 

DE.VPGT 


006C’ 

DO 21 0073* 

Id 

lx,4*7 


0070’ 

C3 03C8’ 

JP 

CVMDLK 


0073’ 

21 OOOO* 

1 

LD 

H.,ASCII 

j SET OPR PAT IN FILE: OUTSET 

*76’ 

II 0100 

ID 

DE,VP6T*2OT*0 

I FNT EEEthES ASCII PATTEU43 

0077’ 

01 02FE 

LD 

BC,3TN 

1 

0070* 

DO 21 0003’ 

Id 

lx,4*7 


ooeo’ 

a 03E0’ 

JP 

1 

U> 

im«lk 

1 

0003’ 

21 OOOO* 

a,A9CII 

I IND FORTUM 

0006’ 

11 0900 

LD 

DE,VTCT*2O40*2OH*0 

0007’ 

01 03T 

LD 

BC.2FFH 


OOGC' 

DO 21 007 T 

Id 

lx,4*7 


0070’ 

□ 03E0’ 

JP 

1 

LD 

IMflUC 


0073’ 

21 OOOO* 

H..A9C1I 

| 3RD PORTICN 

0076’ 

11 1100 

LD 

DE,V4 [ ST*2O48i2+2Om0 

0077’ 

01 02FF 

LD 

BC.2FFH 


007C’ 

DO 21 OOA3‘ 

Id 

lx,4*7 


OOOO’ 

a oio’ 

JP 

4MTBLK 


0003’ 

3E FI 

1 

Id 

a.Oflh 

1 text char colcr 

0005’ 

II 2000 

Id 

de.vpct 

j patten color tbl 

OOA0’ 

01 1000 

Id 

be,256*0*3 

1 3 portions 

ocofl’ 

DO 21 0002’ 

Id 

lx,4*7 


OOAF’ 

a 03C7’ 

JP 

1 

sv«b | set 

vra/i block 



1 

)- deterilne whether sv-318 or sv-329 is running - 

00B2’ 

3E (VI 

* 

Id 

a, CM ah 

I write a pattern to ra/i 

0004’ 

32 0000 

Id 

(9000h),a 

1 can it be wite ? 

00B7’ 

3A 0000 

Id 

a, (900Ch) 

| read A 



1 

1 Id 

1 

CP 

a,5oh 

j force to check upper 16k only (for mu 

OOBrt’ 

FE DA 

Oaah 

| Is saw value ? 

OOEC’ 

20 CF 

Jr 

nz,sys310 

1 sv-318 system If nc* sane 

OOEE’ 

3E 55 

1 

Id 

a,055h 

| doijle varify 

COCO* 

32 0000 

Id 

(900Chl,a 


ooa' 

3A 0000 

Id 

a, CSOOCh) 

| Is sa« as wite ? 

00C6’ 

FE 33 

CP 

055h 


OOC8’ 

20 03 

Jr 

n*,fys3l8 

| no, It is not sv320 

OOCA' 

□ Ot73’ 

JP 

1 

§ys32B 




| *v-3l0 system deta-nined 

OOCD’ 

21 0444’ 

i 

i 

syi3IBi Id 

hl,wajlx 

| ’sv-318 lieictlcnal test' 

0000* 

11 3047 

Id 

de,vpnt*2»32*7 





I disp nessage on serpen 


0003’ DO 21 0008’ Id lx,4*7 

0007’ C3 0382’ Jp d#sg 


0008’ II 3847 

0000’ DO 21 OOE4’ 

00E1’ O 0382’ 


Id de,vpnt*2*32»7 

Id I*,4*7 

Jp d»sg | disp nessage on screen 


I 


OOf 4' 

21 04E4’ 

Id 

hl,ftsg4x 

j ’loci COCXMfff tiling 

00E7’ 

II 38C7 

Id 

de,vpntffr#32*7 


OOEA’ 

DO 21 OCFI’ 

Id 

lx,1*7 


OGEE’ 

C3 0302’ 

JP 

d»sg 1 

! ressage 

OCFI’ 

21 0406’ 

1 

Id 

hl,ftsg3x 

| ’ 16k ran pal rd vr addr* 

err 4’ 

II 3747 

Id 

de,vpntMO*32*7 


0CF7’ 

DO 21 OOTE' 

Id 

U,l*7 


OCFB’ 

C3 0382’ 

JP 

dmsg 



I 

|- «e*cry test Iron COOO to FEEF only - 

I 


OCFE’ 

06 00 

Id 

b,0 

| dear b patrn nodlfler 



1 

| - load 

up nescry - 


OIOO’ 

48 

1 

loops! Id 

c,b 

I c = data to dlsp on scr two 

0101’ 

11 39fF 

Id 

de,'gxit*l2»32M5 | pattern ncdlller dlsp 

0104’ 

DO 21 0108’ 

Id 

lx,4*7 


0108’ 

C3 037E’ 

JP 

•data 

5 dlsp sub 

0108’ 

21 COOO 

1 

Id 

hl.OcOOOh 

l get starting addr 

01CE’ 

70 

filial Id 

».l 

| low byte to actn 

01CF' 

tc 

sor 

h 

j xor with high byte 

0110’ 

ee 

scr 

b 

| xor with pattern 

0111’ 

77 

1 

Id 

(Ml, a 

| store In test addr 

0112’ 

23 

Inc 

hi 

) Increment addr 

0113’ 

7C 

Id 

a,h 

| load high byte of addr 

0114’ 

FE 00 

q> 

epage 

; catpare with step adtk* 

0116' 

C2 OIOE’ 

Jp 

m,fills 

1 not done, go back 


I 

|-delay the reflesh - 

I 


Oil?’ 

X 10 


Id 

1, lota 

) outer loop 

01 IB’ 

tf 

1 

leakxi 

ap- 

a 

j a = 00 to 129 

011C’ 

ED 4F 

. refhxi 

ld 

r.» 

j a—> relesh address 

01 IE' 

ED 4F 


Id 

r.a 

| delay reflesh addr 

0120’ 

ED 4F 


Id 

r,a 

1 it makes the end reflesh addr wait longer 

0)22’ 

3C 


Inc 

a 

J a = a ♦ 1 

0123’ 

EE BO 


cp 

128 

1 is a * md of tne reflesh cycle ? 

0125’ 

20 FS 


jc 

ru.refhx 

) loop back 

0127’ 

2D 


dec 

1 

| 1 reg as count a" of outer loop 

0128’ 

20 FI 


Jr 

ru, leaks 



I 

|-cap lanp on - 

I 

| In a,(rdpsgl I psg latching at reg. IS 


00100000b 


j turn on cap lanp bit 




| out 

1 

(rrpsg),a 



1 

1-cap la*p 

on (for nsxl - 

0128’ 

DB 88 

I 

in 

a.lpplrdc) | 

0I2C’ 

E6 EF 

and 

1011111 lb | 

0I2E’ 

D3 M 

out 

Ipplpocl.a | 


I 

|- read and check test data - 


I 


0130’ 

21 COOO 

Id 

0133’ 

70 

testsi Id 

0134’ 

rc 

sor 

0135’ 

rtJ 

sor 

0136’ 

4E 

Id 

0137’ 

D7 

cp 

0138’ 

C2 0343’ 

JP 

0138* 

23 

inc 

OIX’ 

7C 

Id 

0130’ 

EE 00 

cp 

013F’ 

C2 0I3J* 

JP 


hl.CCOOOi 

| get starting addr 

a.I 

j load low byte 

h 

I xcr with high byte 

b 

c,thll 

| xor with eodifier 

c 

| c Dip are with imrry itr 

ns .error 

| error exit 

hi 

j ipdate memory address 

a,h 

| load high byte 

igjage 

| compare with stop addr 

m, tests 

| loop back 



i 

|-cap lwp of) - 

I 




1 1" 

a, (rdp5ql 

| psg latching at reg. i9 



| and 

1101111 lb 

| tiro off cap la«p 



| cut 

twrp5qt,a 

1 



1 

|-cap laep off (for *sx) 

— 

0142’ 

DB Aft 

» 

in 

a,(ppirdc) 

t read ppi port c 

0144’ 

EA 40 

cr 

01000000b 

I frree cap larp cn 

014A’ 

D3 AA 

out 

f 

(pplpot),a 

1 

0148’ 

78 

1 

Id 

a,b 

I 

0140’ 

B7 

or 

a 


014A’ 

C2 0131’ 

JP 

rvz,n 2 filx 

j If not iero t else if Mro 

0I4D’ 

04 

1 

Inc 

b 

j B = 0000 0001 

014E’ 

C2 0100’ 

JP 

ni,locpx 

| rst with new nodifltr 

0151’ 

CB 20 

I 

rufilxt sit 

b 

1 (cy> <- B ..../ <- 0 

0153’ 

C2 0100’ 

JP 

ni,lonpx 

j lnrp back if not due 



» 

|-disp memcry lest ck — 

— 

015A’ 

11 30DA 

* 

Id 

de,ypnltAa32*22 | 

0159’ 

21 0512’ 

Id 

M ,HSq4b 

\ 'O.K/ 

015C’ 

DO 21 0163’ 

Id 

Ik,1*7 


0160’ 

C3 03B2’ 

JP 

dmsg 

j disp message 

01A3' 

D? 

Em 



01A4’ 

78 

U) A,E 



0165’ 

32 0000 a 

U) (FUR,A 



I 


01A8' 3A 0000' 

01AB* FE 07 

01 AD’ C2 0000* 

0170’ C3 0000a 


EXIT) LD ft, (FIM 
CP OW 
JP N2,(FT|{N 
JP P9G_TEST 
I 

I-— 

| »v-329 determined 

I--- 


I 


0173’ 

21 042D’ 

tys328: Id 

hl,nsg! 

1 ’sv-320 functional test’ 

0176’ 

. 11 3847 

1 

Id 

de,vpnl»2i32+7 


0177’ 

DO 21 01KP 

Id 

U,4+7 


0170’ 

C3 03B2’ 

JP 

■ 

<» 

f disp message on screen 

0190’ 

21 04CD’ 

1 

Id 

hl,nsg4 

I *Jocs 0000-ffff testing’ 

0185’ 

11 3DC7 

Id 

de,vpnt+A>32+7 


01BA’ 

DO 21 0180’ 

Id 

la,4+7 


01W 

C3 03B2* 

JP 

dnsg 

| disp message 

01BD’ 

21 047F’ 

1 

Id 

h),nsg3 

| '32k ran pat rd w addr* 

0170’ 

11 3747 

Id 

de,vpntal0aJ2+7 


0173' 

DO 21 017A’ 

Id 

la,4+7 


0177' 

C3 03B2’ 

JP 

1 

dmsg 


017A* 

18 08 

Jr 

select 

j skip the following data 


I 

|-VDP REGISTER DATA- 

I 


0I7C’ 

02 

VGPRESr DB 

VRO 

019D’ 

□ 

DR 

VR1 

017E’ 

OE 

DB 

\R2 

017E’ 

FF 

DB 

5R3 

OlAO* 

03 

DS 

VR4 

oiAr 

7A 

DB 

5445 

01A2’ 

03 

DB 

VRA 

01AJ’ 

00 

DB 

VR7 



1 

1-seena-y 

test - 

01A4’ 

OA 00 

1 

select) Id 

b,0 


| a/000000/M3/EV/a 

I«/ 4 / 1 AK /£U»*/IE/m/TC 2 / 0 / 517 E/m 5 /» 

I a/0/0/0/O/NTME TABLE BASE ADOR/f 

| */COLOR TflflE BA6E ADOR/a 

| a/00000/PAT GEN BASE ADDR/a 

|a/0/3RlTE ATTRIEUTE TAHE RTF ADDR/a 

ia/00000/STRlTE PAT BEN RASE ADIIT/a 

|»/TEXT COLOR 1 / TEXT COL. 0 01 BACWRCP COL/a 


I 


1 clear b patm nodi Tier 



|~—• lead ip wory- 

I 


OJflA' 

48 

locpl 

Id 

c,b 

1 c = data to disp on screen 

01(17’ 

11 wr 


Id 

de,vpnt*12*3?*I5 \ pattern modifier dlsp 

OW 

do 21 oier 


Id 

lx,M7 


01AE’ 

C3 C37E* 

1 

JP 

xdata 

| disp sub 

01BI' 

21 8000 

Id 

hl,itart 

| get starting addr 

01M' 

7D 

(till 

Id 


| Ion byte to accn 

0IB5’ 

AC 


xcr 

h 

I *cr with high byte 

01B6’ 

A0 


Ho¬ 

b 

| xcr with pattern 

01B7* 

77 

1 

ld 

(hll,a 

| store In test addr 

0IB9’ 

23 


Inc 

hi 

| increment addr 

0ID7* 

7C 


Id 

a,h 

| load high byte of addr 

CUBA’ 

FE 00 


<? 

op ago 

1 conpare with stop addr 

01BC’ 

C2 0184’ 


JP 

ra.llll 

1 not done, go back 



1 

1- 

1 

t 

leakl 

- delay the reflesh - 


01BF’ 

2E 10 

Id 

l,lCb 

| outer loop 

01C1* 

tf 

xor 

a 

1 a * 00 to 170 

01C2’ 

ED 4F 

relhi 

Id 

r,a 

} a—> relesh address 

0IC4’ 

ED 4F 


Id 

r,a 

| delay reflesh addr 

01C6' 

ED 4F 


Id 

r,a 

| It makes the end reflesh addr Walt lcngrr 

oica’ 

3C 


Inc 

a 

1 a * a ♦ 1 

01C7’ 

FE 80 



120 

f Is a = end of one reflet C)*Ib ? 

DIC8’ 

20 F5 


J r 

n*,refh 

1 loop back 

OICD’ 

2D 


dec 

I 

| 1 reg as comte" of outer loop 

01CE’ 

20 FI 

t 

1- 

I 

Jr 

ro,leak 




- cap lamp 

i on - 




1 

1 

In 

a, (rdpsg) 

| psg latching at reg. 15 



1 

tr 

OOlOOOOCb 

| turn on cap laip bit 



1 

1 

1- 

out 

(»cpsg),a 




c*» lamp 

on (for ns*) — 


OIDO’ 

DO Art 

1 

In 

a,Ipplrdc) 

\ read ppi port c 

0ID2’ 

E4 DF 


and 

1011111 lb 

] force cap larp cn 

01M’ 

D3 Art 


out 

(pplpoc),a 

1 



1 

1- 

- read and check test data 

— 

0104’ 

21 8000 

1 

Id 

hi,star! 

| get starting addr 

0107' 

7D 

issli 

Id 

M 

J load Ion byte 

01W1’ 

AC 


xnr 

h 

1 xcr Mith high byte 

OIOB’ 

A0 


xor 

b 

| xor with modifier 

OIDC' 

4E 


Id 

c, Ihll 


OIDO’ 

B9 


cp 

c 

j compare with memory loc 

OIDE’ 

C2 0343’ 


JP 

no,error 

| error exit 

01E1’ 

ZS 


Inc 

hi 

| Update merery adcfc ess 

01E2’ 

7C 


Id 

a,h 

| load high byte 

01E3’ 

FE 00 


q> 

epago 

| corrpare with stop addr 

01E5' 

a 01D9’ 


JP 

nr,toot 

1 loop back 



1 

cap Imp 

o(l - 




1 

1 

In 

a, (rdpsg) 

1 psg latching at reg. 15 



1 

and 

1101 111 lb 

| turn off cap laap 



I 

out 

(xrpsg),« 

1 



1 

cap l«p oil ((or tsx) — 

- 

0IE9’ 

DO Art 

1 

In 

a,(ppirdc) 

j read ppi port c 

01EA’ 

F4 40 


tr 

01000000b 

j firce cap 1 arp on 

OlEC' 

D3 Art 


out 

(pplpocl.a 

1 

01EE’ 

78 

1 

Id 

*ib 

| check for B 

OIEF’ 

87 


tr 

a 


OlFO’ 

20 04 


J r 

nr,nrllll 

| If B not 0, to shift 1 

01E2’ 

04 

1 

Inc 

b 

I B=0 to make "1* 

01FT 

C2 0IA4’ 


JP 

nr,loop 

| rst with n«w modifier 

01F4' 

<3 20 

1 

niflllt «U 

b 

| to shift (cy) <- /...B<- 0 




01FB' 

E2 0166’ 

JP 

nz,loap ; 




1 

\ - dlsp memory test ok - 


OlFB’ 

11 3800 

» 

Id 

de,vpnt*&i32*22 ; 


01FE’ 

21 0512' 

Id 

hl,nsgdb j 

’loc: KOO-fllt o.k.’ 

0201’ 

00 21 0206’ 

Id 

l»,4<7 


0205' 

C3 03B2’ 

JP 

1 

dreg | 

di res sage 





0208’ 

11 3907 

1 

Id 

de,vpnt*0»32*7 


0200* 

21 04TB’ 

Id 

hl,*sg4a 1 

'loc! OOCO-7M! testing' 

020E’ 

DO 21 0215’ 

Id 

1*,»*7 


0212’ 

O 0382’ 

JP 

dmg 




1 

1 - Iran? Ire 

tret module — 


0215’ 

21 0000» 

1 

Id 

hi, t s-329 ) 

lest nodule to test 0000 71M 

0210' 

11 0000 

Id 

de,trans I 

transfer loc 

02IB’ 

01 0200 

Id 

bc,t?|je 

| she of nodule 

02IE’ 

ED DO 

ldir 





1 

1 H 

a, 11111101b ; 

bk 21 on, qane off 

0220’ 

DB 08 

in 

a, (ppipoa) ; 

read slot assignment (for #sx) 

0222* 

32 C200 

Id 

(oldslt),a ; 

save It 

0225’ 

ED 21 022C’ 

1 

Id 

iy,»*7 ; 

return addr 

0229’ 

a coco 

jp 

Irais | 

go to test module In ram 

022C’ 

21 0512’ 

1 

Id 

hl,msg4b 1 

'o.k. ' 

0Z2F’ 

11 3916 

Id 

de,vpnt+8»32*22 | 

disp message 

0232’ 

DO 21 0239’ 

Id 

1«,»*7 


0Z36’ 

C3 0382’ 

JP 

d«5g 1 

dlsp message 

ozsr 

09 

1 

EXX 



0230* 

7B 

LD A,E 



0238' 

32 OOOOt 

LD <FLN1 

i,6 


023E’ 

a 0168’ 

JP EXIT 

1 




1 


( tret ppt read/nite 


I 

I 

I 


0241’ 

3E 82 

Id 

a, ppl end | 

1 Init ppt 

0243’ 

03 60 

out 

(pplc»pl,a 1 

1 pert a,b as input, ptxt t as output 

0245’ 

06 OF 

1 

Id 

b, IS 

| access b=15 to 0 to port c 

0247’ 

70 

pplchki Id 

a.b 


0240' 

03 66 

out 

(ppipocl,a 

; data —) port c 

0246’ 

00 

nop 



024B’ 

00 

nop 



024C’ 

00 

ncp 



0240’ 

DB 66 

In 

a, (pplrdc) 

5 read a back & check 

024F’ 

B8 

cp 

b 

1 Is the same ? 

0250’ 

C2 031F’ 

JP 

nz,perror 

| ppl error 

0253’ 

10 F2 

djrtt 

ppichk 

1 b=<H, loop back 



1 

1-PP' ok 

— 


0255' 

11 39E7 

1 

Id 

de,vpnt»l5«32*7 


0250’ 

21 0522' 

Id 

M,nsg& 

\ ’ppl c*c’ 

025B' 

DO 21 0262’ 

Id 

lx t *f7 


025F’ 

C3 03B2’ 

JP 

dmsg 

1 disp message on screen 



1 

|-delay lor 

reading a while 

— 

0262’ 

26 03 

1 

Id 

h,3 

1 delay multiplier 

0264’ 

01 FEFF 

delayll Id 

bc.Offffh 


0247’ 

00 

delay! ncp 



0260’ 

00 

ncp 



0269’ 

00 

ncp 



0266’ 

Cfi 

dec 

be 


026B’ 

78 

Id 

a,b 

1 delay 

OTIC' 

Bl 

tr 

c 

| check end 

0260' 

20 F8 

Jr 

m, del ay 


Cfflf* 

23 

dec 

h 


0270’ 

20 F2 

J r 

nz,delayl 

1 delay multiplier 



| vr m error saye error message 


0772’ 

D7 

0273’ 

01 4000 

0274’ 

II 0000 

0277’ 

DO 21 0280’ 

0270’ 

a 03TS’ 

0290’ 

21 0000* 

0203’ 

II 0100 

0284' 

01 0300 

0207’ 

DO 21 0290’ 

0280’ 

C3 03E0’ 

0290’ 

21 0000* 

0273’ 

11 0900 

0274' 

01 0300 

0277’ 

DD 21 0280’ 

0290’ 

C3 03E0’ 

0280’ 

21 0000* 

02A3’ 

11 1100 

0284’ 

01 0300 

0287’ 

DO 21 02D0’ 

‘03®’ 

a 03E0’ 

0200’ 

3E FI 

02B2’ 

11 2000 

02B5’ 

01 1800 

0288’ 

DO 21 02DF’ 

029C' 

C3 03C7’ 


oar’ 21 0131’ 

02C2’ II 3817 

02C5’ DO 21 02CC' 

02CT C3 0JB2’ 

020C’ 21 0181’ 

02CF’ II 3707 

0202' DO 21 02D7’ 

02D6’ a 0382’ 

02D7’ 21 0188’ 

03)C’ II 3717 

02DT’ DO 21 02E4’ 
02E3’ C3 0382’ 

02E4' 21 0537’ 

0ZE7’ II 27Y\7 

02EC' DO 21 02F3’ 

oao* a 0382’ 

03T 21 0000 

02F4’ 37 

02F7’ 4C 

02FB' II 3084 

02FB’ DO 21 0302’ 

oar’ a o3?e’ 

0302' 40 

0303’ II 3884 

0306’ DO 21 0300' 

0308’ C3 037E’ 


0300’ D7 
03CG’ EB 
03CF' 08 


| btot mtry 

verrori erx 
I 


Id 

be, 4000h 

| dear 16 k vran 

Id 

de,vpgt 


Id 

Ix,l47 


JP 

cvrtilk 


1 

Id 

hi,ascii 

; set ascii patterns 

Id 

de,vpgt420h«B 


Id 

bc,30Ch 


Id 

lx,1*7 


IP 

wvnfclk 


1 

Id 

hi,ascii 

1 set ascii patterns 

Id 

de,ypgt+20h *0*2048 

Id 

bc,30C*i 


Id 

l«,*+7 


JP 

1 

wreblE 


1 

Id 

hi,(sell 

| set ascii patte+ns 

Id 

de,vpgt+2th*B+2048*2 

Id 

bc,30Ch 


Id 

l«,*+7 


JP 

1 

WVT*1 k 


1 

Id 

«,OHh 

{ text char color 

Id 

*,vpct 

| pattern eoler tbl 

Id 

be,254*8*3 

| 3 portions 

Id 

lx,t*7 


JP 

1 

SVTlfc J 


1 

|- BTOT 

t 

■essage heading — 

- 

!•••• CHECK BEFORE MSP ElOER 318 DR 329 

Id 

hi,»sglk 

| * fuxtional test error' 

Id 

de,vpnt+2»32+7 


Id 

l»,4+7 


JP 

■ 

dreg 


Id 

hl,reg2a 

| ' video raw ’ 

Id 

de,vpnt+B*32+7 


Id 

lx,4*7 


JP 

i 

dreg 


Id 

hi, neg 3) 

J ’ error pat rd nr addr 1 

Id 

de,vp*it+I0*32+7 


Id 

lx,4+7 


JP 

I 

dreg 


Id 

hl,asg8 

| ’p*c up pass?' 

Id 

de,vpnt*21*32+7 


Id 

lx,4*7 


JP 

1 

dreg 


Id 

hi,0000 

j disp I of passes 

add 

hl,sp 


Id 

c,h 

| high byte 

Id 

de,vpnt*2H32+20 


Id 

lx,4 + 7 


JP 

i 

Hdata 


Id 

c,l | 

Ion byte 

Id 

de,vpnt+2l*32+22 


Id 

lx,4+7 


JP 

Ndata 


1-disp error date- 


wx 

1 

restore error data 

ex 

de,hl , 

in vra«i de—>hl as bt addr 

EX 

8F,PF’ , 

tenp save *r data 



0310 

’ 48 

Id 

c,b 

1 dlsp pattern 

0311’ 

11 37EF 

Id 

de,vpnt*12*32*15 

03H 1 

’ DO 21 0318’ 

Id 

lx,1*7 


0310’ 

C3 037E’ 

JP 

Hdata 

| disp reg. c 

0318' 

08 

El 

OF,OF’ 

031C 

C3 0343’ 

1 

JP 

1 

errcr 

| display error data 

03IF’ 

4F 

1 

perrori Id 

c,a 


0320’ 

11 37F3 

Id 

de,vpnt*15*32*17 

| dlsp td data 

03Z3’ 

DO 21 0320’ 

Id 

lx,4*7 

0327’ 

H 037E’ 

JP 

Hdata 


0320’ 

48 

1 

Id 

c,b 

| dlsp tr data 

032B’ 

II 37T4 

Id 

dr?, vpnt* 15*32*22 

032E’ 

DO 21 0335’ 

Id 

lx,1*7 


0332’ 

a 037E’ 

JP 

Hdata 


0335’ 

21 0528’ 

1 

Id 

hl,asg4a 

| 'ppl error !' 

0338’ 

II 3777 

Id 

de,vpnt*15*32*7 

033B’ 

DO 21 0342’ 

Id 

lx,4*7 


03JF’ 

O 0382’ 

JP 

dnsg 


0342’ 

74 

1 

ha|t 




1 

|- error 

t 

ol systea ra» - 


0343’ 

08 

i 

errari El 

OF,OF’ I 

[ tenp save right data 

0344’ 

II 3773 

Id 

de,vpot*l2» 32*17 

| rarer pattern dlrp reg. c 

0347’ 

DO 21 034E* 

Id 

lx,1*7 

034B’ 

a 037E* 

JP 

Hdata 


034E’ 

08 

1 

El 

OF,OF’ , 

a= right addr 

034F’ 

4F 

Id 

c,a 

0350’ 

II 3794 

Id 

de,vpnt*l2*32*22 

| right pattern dlsp 

0353’ 

DD 21 0350’ 

Id 

lx,4*7 

0357’ 

a 037E’ 

JP 

Hdata 


0350’ 

4C 

1 

Id 

c,h , 

dlsp addr (III 

1 

0358’ 

II 3797 

Id 

dp, vpnt *12*32*25 

OSE’ 

DD 21 0345' 

Id 

lx,4*7 


0342’ 

D 037T 

jP 

wdata 


0345’ 

4D 

1 

Id 

c.l 1 

dlsp addr II I 

0344’ 

II 377B • 

Id 

de,vpntM2»32*Z7 

0347’ 

DO 21 0370’ 

Id 

lx,1*7 


0340’ 

C3 037E* 

JP 

Mfata 


0370’ 

21 0510’ 

1 

Id 

hl,«sg5 | 

’error !’ 

0373’ 

II 3787 

Id 

de,vpntM2«32»7 


0374’ 

DO 21 0370’ 

Id 

lx,l*7 


0370’ 

C3 0382’ 

JP 

1 

dmsg 


037D’ 

74 

halt 

1 

| -- 

1 

Ilag operator 



| "data 1 

wlte a byte on screen 



1 inputl de - 

> vpnt ♦ row • 32 4 col 



1 c * data to display 




1 destroyi af 

1 

|---- 



0J7E’ 

037F’ 

7B 

D3 77 

1 

*datai Id 
out 

*- e | ! 
<sveddrl,a 

set screen trite 

0381’ 

70 

Id 

a,d 


0382’ 

a 3F 

and 

3th 


0384’ 

F4 40 

or 

40h 


0384’ 

D3 77 

out 

i 

(svaddrl,a 




l 

1 -display 

*rlt« data - 


0388’ 

0387’ 

77 

CB 3F 

1 

Id 

srl 

a » c I trite data 

a 

0388' 

CB 3F 

trl 

a' 




03ED’ 

038F’ 

0371’ 

0373’ 

0375’ 

0377’ 

0399’ 

0390’ 

039F’ 

0300' 

03A2' 

03A4’ 

03AA’ 

0309’ 

0300' 

030E’ 

03BO’ 


0090 

0099 

0099 

vm 

0099 


0382' 

0383’ 

0385’ 

03P6’ 

0388’ 

038A' 

038C’ 

0380’ 

03BF’ 

03CI' 

030’ 

03CV 

03CA’ 


CB 3F 


srl 

CB 3F 


srl 

FE OA 


cp 

38 02 


Jr 

CA 07 


add 

CA 30 

1 

ell 

add 

DO CB OO a 


bit 

03 99 


art 

79 

1 

Id 

EA OF 


and 

FE OA 


P 

30 02 


jr 

CA 07 


add 

CA 30 

1 

*2j 

add 

DO CB 00 94 


bit 

D3 99 


out 

DO E9 


JP 


Osh 

c,e! 

a,07h 

1 

a,yfi 

0,11*1 

| delay far vdp 

(wvdatal,a 

} 1st digit 

a,e 

Ofh 

Oah 

c,e2 

a*07h 

i 

a,3Ch 

0 , ll«) 

| delay for vdp 

(xvdata),a 

} 2nd digit 

(1*1 

; retirn 


FIMWtNTrt. 11B 99180 VOP SUIR0UT1NES 


FMMTA 

ECU 

98H 

SCOPS 

ehj 

99H 

SVADtP 

ECU 

99H 

R99ATA 

ECU 

TEH 


I VOP PORT Ftp DATA MUTE changed for its* 

| FORT FTP SEHP VIP REfil MUTE 
| VtP Fan FtP AMP SET 
I VtP FTPT Ftp OATA REM) 


RVSTAT ECU 99H | VtP raff FCP 5TATLG RES READ 


rfmsg I dltplay nessage on screen 


input) hl-> 'aessage*,00 

de-> vpnt F row<32 F col 
destroy) al,de,hl 


7B 

1 

dnsg: Id 

a,e 1 

i 

D3 99 

ait 

(svaddr),a I 

set vram write addr 

7A 

Id 

a,d 


EA 3F 

and 

3th 


FA tO 

cr 

40) 


03 99 

ait 

(svaddr),a 


7E 

I 

dnsgl) Id 

a, (hi) 1 

t read message 

rE 00 

CJJ 

00 ) 

15 terninatcr ? 

28 05 

JF 

z f dnsgx j 

f exit If so 

K 99 

out 

(Mvdata),a I 

disp on screen 

23 

Inc 

hi. 1 

! next char 

18 FA 

JF 

ttosql 


DO E7 

dmq*i jp 

1 

(1*1 | 

t retirn 


1 

| CVttUC 1 

CLEAR VRAM ttJJCK 

ivmi <—oo) 


1 $\tn_K i 

SET VRAM BLOCK 

ivmi <- a> 


IFTUT ) DE » START ING AMP (F VRAM 
BC ' I tP BYTES TO CLEAR 
A = BYTE TO SET ( IF 5W8LK IS CAtlEO I 
OUIFE/T) - 
DESTROY) AF.BC.at’ 







t 


03CS' 

AF 

cwaio ICR 

A 

i a=oo ( Fen VRFn clear i 

DOT’ 

oe 

SVtfij EX 

tf,er 


OT 

7B 

id 

a,e 1 

1 lcnar byte addr oT vtsib In 

03CB’ 

D3 97 

out 

(svaddr) 

,a ) set a7..,. aO ol ytM 

03CD’ 

7ft 

Id 

*id 

| hibyte addr v4 vr*n loc 

03CE’ 

E4 3F 

and 

3lh 

| a = OOxx xxxx 

03DQ’ 

E6 40 

cr 

40h 

j a = Olxx xxxx (2hd byte vr vrM frreat) 

03D2’ 

D3 97 

out 

Isvaddr) 

,a I set up al3.*3 for vra» vrltf 

COM' 

06 

EX 

tf,tr 

i 

0305’ 

TF 

1 

U> 

E,ft 

i t=om 

0306' 

03 98 

cslocpi cm 

(IWDftTA) 

,ft 1 0O-TVRAC1 ( BUS TEED EACH WIFE) 

03D0’ 

00 

DEE 

BC 

! 

03D9’ 

7B 

CD 

A,B 

1 DO UNTIL BC=0 

030ft' 

01 

OR 

C 


03DB’ 

79 

LB 

A,E 

| ft=0»P TO STORE 

03DC’ 

20 F0 

JR 

m,droop 

03CE’ 

00 E9 

TP 

<ij) 

I retirn addr 


nwuc i mire cccnc from me ctnjry 

ICCUT i a = SOPCE ADDR tF CPU COTPY 
DE = OEST ADCP tF VDP '■Wti 
EC ■= BYTE COUNT 
CUTFUTi - 

CTUS I tMEET t HTITE VRAM ftDCR SET-UP I 
DESTROY t TF.EC, DE, IL 


03E0’ 

70 

WtmJCl Id 

a,e 


03E1’ 

D3 97 

out 

(5vaddrl,a 

| STOP STEP! ICG PDOl CF VTWt 

03E3’ 

7A 

Id 

a,d 

1 OE^wnri ftcai 

03E4' 

EA 3E 

and 

34h 


03E6' 

E6 tO 

<r 

40h 


03EB’ 

03 97 

out 

(svaddr),a 


03EA’ 

7E 

I 

w.»OV 1; (J) 

ft, OU 

| ft = SOJRCE DMA ETCH CIU rtCCRY 

03EB' 

03 98 

OFT 

(VMYCTAI.A 

I DftTA -llllffl 

03ED’ 

23 

ICC 

a 

| CPDATE SO PTE PER 

03EE’ 

OB 

DEC 

PC 

| IFOATE CaNTER 

03EF’ 

79 

LD 

A,C 


03FO’ 

BO 

OR 

B ; DO UNTIL BC=0 

03FI’ 

20 F7 

JR 

N?, 1 


03FT 

DO E9 

iP 

1 

1 

(ix> 




1 

| VDPSET I 
•- 

ST UP 6 VDP REGISTERS (0-7) 


ICFVT I a -> RO DATA TCP VDP 




1 

1 

1 

1 

1 

R7 DATA FOR VDP 

amm a - a*e 

eras t WDFRG ( cm 1 BYTE TO VDP REGISIECC ) 

DESTROY) af-bl 

0375’ 

01 0600 

1 

VDPSETl 

U) 

BC.OOOCH 

| B = 06 CONFER, DOO VDP SB 1 EEL 

03EB’ 

7E 

vdpstli 

U) 

ft, «u 

| FETCH A = VDT DATA 

0379’ 

D3 97 


out 

(5vdprg),a 

( data vr to v<lp 

03FB’ 

79 


Id 

«.c 

1 oeq ' 

037C’ 

EA 07 


and 

07h 

j a- 0000 Oxxx 

CC7E’ 

76 BO 


a 

80h 

j a= 1000 Oxxx (vr vxlp reg l<naO 

MOO’ 

D3 97 


out 

(9vdprg) f a 

1 reg select 

M02’ 

CC 

1 

IS 

C 

| (JTUATt Rf.GI PTK 0T VW’ 

CMOS’ 

23 


IS 

H_ 

| UPDATE DATA pm ftr CPU MDtHY 

0604’ 

10 72 


DJN7 

vdpstl 

1 DO UNTIL B=0 


I 






0406’ 

CO E9 

JP 

1 

(lx) 

j return 



\ wmi i 

MUTE 1 BYTE INTO VCT RPH 



i 

i itevt i 

DE -> VW1 LX 




i 

A = DATA INTO VTW1 



i a/om 

IOO <- A, H EKE 0E->VI)ffl LEC 



| COLLS I 

1MTSET (VRITE V4V41 POOR SEMT 1 



| DESTROY 

1 

af-hl 


0400’ 

00 

l 

1 

WVWBYTi El 

PE,PE’ 

1 save dala 

0409' 

70 

Id 

a,p 


0400' 

03 79 

out 

(svaddr),a 

\ set a7,....a0 

04(41 ’ 

70 

Id 

a,d 


0400’ 

Et 3F 

and 

3fh 


OKf 

F4 40 

or 

4Ch 

j a = Olxx xxxx 

0411’ 

D3 99 

out 

(svaddr),a 

1 set al3....afl 

0413’ 

00 

a 

PF.ff’ 


0414' 

D3 98 

1 

CUT 

(MVDATA> t A 

| TO 1491 IE A BYTE 

0414’ 

DO E9 

jp 

i 

lix) 

1 retirn 



) wvrset i 

vran write adcfr* 

set 



! 

| 1nput I 

de -)vra» addr 

Ix=ret addr 



| test ray 

af 


0418’ 

7B 

J 

I 

wvrsett Id 

a,e 


0419’ 

D3 99 

out 

(svaddr),* 

j set a7..,.aO 

04 IB’ 

70 

Id 

a,d 


041C 

E4 7 

and 

3fh 


04 IE’ 

E4 40 

or 

40h 

J »=0lxx XXXK 

0420’ 

D3 99 

out 

(svaddr I, a 

; *13....aO 

0422’ 

DO E9 

iP 

1 

(lx) 




1 " .. 

| rvmset l 

vram read addr 

set 



1 

| lr>put» 

de-)vra/i addr, 

lx=ret addr 



t destroy 

af 


0424' 

7B 

1 

1 

rvaset! Id 

*,e 

\ 

0423' 

03 99 

out 

(svaddr),* 

1 set a 7. ... aO 

0427’ 

E4 3E 

and 

3fh 

• a=OOxx xxxx 

0429’ 

03 79 

out 

(svad<V-),a 

| set al3....a£) 

042B' 

DO E7 

jp 

(ixl 



I 


{- f*essage 

1 


0420’ 

4D 53 50 20 

■sqlt 

db 

’MSI 64K AT SLOT 2 TEST’ ,00 

0431’ 

34 34 4B 20 




0435’ 

41 54 20 53 




0439’ 

4C 4F 54 20 




0420' 

32 20 54 45 




0441’ 

53 54 00 




0444' 

0448' 

40 53 5B 20 

31 34 4B 20 

•sqlxi 

db 

’HSI 16K AT SLOT 2 TEST’ ,00 

044C’ 

41 54 20 53 




0450’ 

4C 4F 54 20 




0454’ 

32 20 54 45 




0458’ 

53 54 00 




0458’ 
04 3F’ 

44 55 4E 43 

54 47 4F 4E 

•sglki 

db 

•ELICriCm. TEST ERROR' ,00 

04 A3’ 

41 4C 20 54 




0447’ 

45 53 54 20 




044B’ 

45 52 52 4F 




OVf 

52 00 




0471’ 

0475’ 

31 34 4B 20 

56 52 41 40 

«)2i 

db 

■I4K WAN OX • ’,00 

0479’ 

20 4F 2E 4B 




0470’ 

2E 20 21 00 




0481’ 

0405’ 

54 49 44 45 

4E 20 OO 

*sg2ai 

db 

’VIDEO ’,00 

0400' 

56 52 41 4D 

nq2bi 

db 

’WAN PAT RO XT ADDR’ ,00 


TAT RO W ADDR’,00 







D40C’ 20 20 20 20 


0470’ 

50 41 54 20 




Macros: 






0474’ 

52 44 20 57 










0478’ 

52 20 41 44 




Symbols! 





049C* 

44 52 00 




02011 

ASCII 

000 r 

begin 

0000’ 

CKVTW1 

04 TP 

33 32 4B 20 

■sg3t 

db 

'33C RAMiPAT RD NR OMR’,00 

03DA’ 

CEUIP 

O3C0' 

EN4IT.K 

02 hr 

DELAY 

04A3’ 

52 41 40 3ft 




0264’ 

DELAY 1 

03B2!' 

DMSO 

03IC’ 

CMSS1 

0407’ 

50 41 54 20 




03CA’ 

traix 

0377' 

81 

0300’ 

E2 

0478’ 

52 4 4 20 57 




0000 

88(08 

0313’ 

ERRCR 

0168’ 

EIIT 

047F’ 

52 20 41 44 




0184’ 

Fill 

OIOT 

FILL* 

07X* 

rtw 

0483’ 

44 52 00 




oicr 

LEAK 

01 IB’ 

LE8#(I 

0106’ 

LOOP 

04 BA’ 

31 3A 4B 20 

*sg3xi 

db 

’ IfcK ROM! POT RD NR ODDR’,00 

0100’ 

LOTT 

04/D’ 

ton 

0150’ 

tEGIK 

04EEV 

52 41 40 3A 




0444’ 

16G1X 

0471’ 

)6G2 

0491’ 

16G2A 

04 BE’ 

50 41 54 20 




0488’ 

1HCB 

01** ’ 

MOT 

04D6’ 

E6G3X 

04C2’ 

52 4 4 20 57 




08:0' 

MS04 

MB’ 

MS84A 

0512" 

MSG1B 

04CA’ 

52 20 41 44 




0484’ 

NTrlX 

051 A' 

MG 15 

0572’ 

)6G6 

04CA’ 

44 52 00 




052B' 

16060 

0537’ 

1091 

0IF6’ 

N7FILL 






0151’ 

N7FILX 

0054’ 

MZVTlt 

C200I 

DLDSI.T 

04CD’ 

4C 4F 43 3rt 

*5<j4| 

db 

’LOCi 8000-8PTT TESTING’,00 

01681 

0P1KN 

03IF’ 

perhii 

0247’ 

FPICTK 

0401’ 

20 38 30 30 




0C82 

88101) 

0000 

mt>r 

0000 

FFKDA 

04 D5' 

30 2D 4A 4A 




0009 

FPirDD 

OOM 

rpiruc 

OOM 

8P1RDC 

0407’ 

4A 4A 20 54 




00810 

PSGLOT 

017! 1 

rsiiiEsr 

0002 

RITSG 

0400’ 

45 53 54 47 




01C2’ 

RETH 

one* 

8nii» 

OOOOi 

RDM 

0481’ 

4E 47 00 




(4718 

RdYUA 

0174’ 

rwtt 

0097 

FKSTAT 

0484’ 

4C 48 43 30 

■sglxi 

db 

'LOCI COOO-FPPf TESTING’,00 

0104’ 

SELECT 

ooAir 

SIAM TEST 

9000 

STARE 

048B’ 

20 43 30 30 




0077 

SWDUR 

0079 

SVURG 

03C7’ 

S(tP 

048C’ 

30 2D 4A 4A 




OCCD’ 

SYS3I8 

0173’ 

5YS328 

01D7’ 

TEST 

0480’ 

46 46 2d 54 




0133* 

T8SH 

COCO 

II7AN3 

0216i 

T532B 

04F4’ 

45 53 £4 4? 




0200 

TSIZE 

003V 

(4HCK 

0I9C’ 

VD88EG 

0488’ 

4E 47 00 




0385’ 

LITSET 

03*0’ 

(4*8111 

0040 

(EFA6E 






0272’ 

VERF4P 

0017’ 

(Fill 

2000 

(TO 

048B’ 

4C 48 43 30 

»sq4ai 

db 

’LOCI 0000-7F8F TESTING',00 

0000 

(egt 

3000 

VENT 

0002 

(470 






0CC2 

(471 

OOOC 

(472 

OOCF 

TO 

048F’ 

20 30 30 30 




0(473 

(414 

007/? 

(175 

0703 

(TO, 

0503’ 

30 2D 37 4A 




0C4X) 

(477 

oooor 

VRAM 1ESE 

3B00 

VSAT 

0507’ 

46 46 20 54 




iroo 

(sror 

0000 

(start 

0J7E’ 

MYtTA 

0508’ 

43 53 54 49 




0001 

WFSB 

0079 

WDATA 

03CA’ 

tMIEKl 

0508’ 

48 47 CO 




0380’ 

IMEU 

0400’ 

EM10YT 

0419’ 

1646ET 

0512’ 

48 28 4B "S. 

i^lbi 

db 

'O.K, ’,00 







051A’ 

20 20 20 00 










05IA’ 

45 52 52 48 

■sg5i 

db 

’ERROR !’,00 







051E’ 

52 20 21 00 




Ho Fatal 

errorls) 





0522’ 

50 50 47 20 


db 

’PPI O.K 00 








0526’ 48 2E 48 2E 

052A’ 00 

052B’ 50 50 47 20 ! 5 <}Aa! • db TPI ERRCR <’,00 

052F’ 45 52 52 4F 

COT’ 52 20 21 00 

0537’ 50 57 52 20 15581 db ’PW7 UP FASSi’,00 

05!B’ 55 50 20 50 

(SE* 41 53 53 3A 

0543’ 00 


I 


EM) 



I 

I 

.700 

ENTRY raw TEST 

extetwl non tt 

I 


OOOB 


EPlPOO EBU OFfiH 



OOOO’ 


t 

(Ol.TESTi 



OOOO’ 

dp m 

IN 0, TF0IFOO1 



0002’ 

32 C030 

LD (STUB, A 



0005’ 

E4 EO 

OTID 111 IOOOOB 



0007’ 

E4 00 

OR OOOOOOOOB 



0009’ 

D3 00 

BUT (EPIFBOI.O 



00*’ 

DO 21 OOOO 

ID 11,0000(1 



OOOF* 

ED 21 OOOO 

LD IY.OOOOH 



0013’ 

21 7EEF 

IDIL,7EEEH 



0014’ 


RCM.T2I 



0014’ 

5E 

ID E, IIU 



0017’ 

14 00 

LD D,00*( 



0019’ 

DO 19 

ODD 11,DE 



001B’ 

30 02 

JR NC.RON T1 



001D’ 

FD 73 

TEC IV 



OOIF’ 

2B 

RCN.TIl DEC h_ 


OOOO 

0020’ 

7D 

LD 0,L 


0002 

0021’ 

B4 

OR H 


OOOI 

0022’ 

20 F2 

JR N?,RB1_T2 



0024’ 

30 CO30 

1 

LD 0, (STUB 



0027’ 

D3 08 

OUT (rf 11*01,0 


0007 



1 


OTOE 

0029’ 

C3 OOOO* 

JP REM TT 


OOOF 

C030 


1 

STUE equ 0cO3Ch 



002C‘ 


1 

FINISH* 


OOOO 



END 


2000 





3000 





OOOE 

Hacrosi 




OCFF 





0003 

Syrtxsl 5! 





002C’ 

FINISH 

OOOB FEIFOO OOIF’ 

RU1 Tl 


0014’ 

RCMT2 

00001’ ROIJEST 0020* 

FCMTT 


C030 

STORE 



OOOO’ 





OOOO’ 


Tb Fatal error(s) 


OOOO’ 21 0000* 
0003’ CD OOOO* 


0004’ 

01 4000 

0009’ 

II OOOO 

OOOC’ 

CD OOOO* 

OOCE’ 

21 oao* 

0012’ 

II 0100 

0015’ 

01 asm 

OO10’ 

CD OOOO* 

001B’ 

21 OOOO* 

001E ’ 

II 0900 

0021’ 

01 0300 

0024’ 

CD OOOO* 

0027’ 

21 OOOO* 

002A’ 

11 1100 

0C*2D’ 

01 0300 

0030’ 

CD OOOO* 

0033’ 

3E FI 

0035’ 

II 2000 

0038’ 

01 1000 

0038’ 

CD OOOO* 


.ino 

I 

.cmmi y. 

I 


(III 11*1 Hill 111*111 IIHHlHIIII III** 1***1 *111 III I III I 


JDVSTIOC FUCTIOrL TEST 


« DOTE — (TIT 8, 1904 

I 

* BY N.K. liMC 


11 III II1111IIIIllllII Hill IIII III I*11111***1*11*1**11**1 X 

I 

I 

ext fin,cfthn,hunt test,ascit,vdfeeg 
ext cm i o, w.hel, <Nm.K, dtbg, vbfset 

ENTRY JOY^TEST.OEUTYI 
I 

I 

| « 1/0 FUTT ADDRESS » 

I 

FSO LOT EOU 000(1 ( FStl lOIOI 

FOR I* ECU 00911 | FSB FT TO 

rso_ni eou oom i rso wrte 


i 


1 

« REGISTER EUIIATE » 


1 

ETWEE 

EOU 00711 | FJW4E 

TR7) 

FSB A 

ECU Of EH | FfRT A 

(R14) 

FSB B 

EOU OCEH | FtlTT B 

(R17) 

1 

1 

« VOT MfEPINR » 


1 

9PGT 

FBIJ (W4 ANO 04)1000(1 


V4ET 

FDU 1V4T3 AM) IMDiKlT 


VINT 

EOU VR2I40CII 


VR2 

TUI CE1I 


VR3 

EOU CTFTT 


V4T4 

EOU 0311 


1 

1 

II CBBE START IERE » 


1 

STARK 



JOY_TtSti 



i 

j « FRINT SIGN TN TFSSAGE » 
I 

LD IL.VDIBEB 
COLL VET'SET 
I 

ID DC, 40011 
LD DE.VEBT 

Cfll cvheek 

I 

tD IL.Artll 
LD DE.VrGUJfllifl 
LD TC, 3001 
CALL (MEEK 
I 

LDIL.AGCII 
t D DE,WgT*2O40*?(l|iB 
LD DC,JOCK 
COI L tOIEEK 

LD TE.AGCH 

Ul DE,VFGT*2O4fli2*2CIIi0 
LD DC, 301T 
CALL NvTRK 

l-D A,CFIH 
LD DE.MCT 
LD EC,25fciBi3 
COU. Sum 




« I HUT 0A1A F1W1 PSG » 


003E' 

21 0114’ 

0041' 

11 3947 

0044' 

DO 21 0O4B’ 

0048' 

C3 0000» 

0O4B* 

DO 2l 0008’ 

004F’ 

FT) 21 0060’ 

0053' 

14 Ff 

0055’ 

06 04 

0057' 

OE 6F 

0059’ 

CD OOGB’ 

005C’ 

DO 71 OOOC’ 

0060' 

FD 21 0060’ 

0064' 

16 DF 

0064’ 

OE FF 

0068’ 

04 04 

006A’ 

CD OOffl’ 

006D’ 

21 0122’ 

0070’ 

11 37C7 

0073’ 

DD 21 007A’ 

0077’ 

□ 0000* 

007A’ 

CD OODB’ 

007D’ 

3A 0000* 

0000’ 

FE 09 

0002’ 

C2 0X»» 

0085’ 

a oooo* 


OCEF 

OOOF 

OOBF 

0CFF 


a:®’ 


OCRS’ 

DO ® 00 

00®’ 

CD OUR’ 

00®' 

7B 

0C6F’ 

A2 

0090’ 

SF 

0091’ 

CD 004)0’ 

0094' 

CD 0000’ 

0097’ 

CD 0004’ 

009A’ 

E6 3F 

009C’ 

FD BE OO 

009F’ 

20 4D 

00A1’ 

DO 23 

OOA3’ 

FD 23 

OOA5’ 

10 El 

OOA7' 

C9 


ooro’ 

OOA0’ 

30 

OW 

33 

OOAA’ 

32 

060’ 

31 

oonc* 

oonc’ 

70 

OOAO’ 

7C 

OOAE’ 

7B 

OOBF’ 

74 


0000’ 


OOBO’ 

CE 

«er 

37 

0002’ 

2B 

0003’ 

ID 


LD IL.TEXTl 



LD tE,Vm+IO»32*7 


LD IX,4*7 



JP DUG 


OOBT 



OOB4’ 

LD 11,IN TBL1 

| CHECK FOR JOYSTICK 1 

OOB6’ 

LD IY,CFK_TR. 


OOB8’ 

LD D.FLAgI 


OOBA' 

LD B,04ll 


OOOC’ 

LD C.SELECTI 


OOBE’ 

CALL 0 K tJE 


coco’ 

LD 11,IN TBL2 

| OECK FOR JOYSTICK 2 

oocr 

LD IF,OK TBL 


0CC2' 

LD D,FL®2 


ooc4' 

LD C,SElFn2 


o:ca' 

LD B.04II 


0X9’ 

CALL OK (IE 


OCOV 

LD IL.TEXT2 



LD 0E.V4NT*l4t32*7 


LD 11,4*7 



JP DtCO 



CALL DELAY 1 


00C8' 

EXITi LD A, (FUN) 

| JOYSTICK OECK DC 

ftXB’ 

CF 0911 

| DECK FOR AOTO MODE 

COCO’ 

JP NZ.CPTICN 


ftXF* 

JP FF91MT TEST 


ooo r 

1 


0003’ 

FLAG1 EO(J 111011118 


0005’ 

FLAG2 ETUMOMIMB 


ft 07' 

SELEETl EQU 1011111 IB 



SELEET2 EDU llllllllB 


GOD0’ 

1 


0008’ 

1 « OECK JOY STICK )) 

! 

OOOA’ 

1 

ENTRY I D = FLAG 


1 

11 - IDF ITT DATA) 

OODB’ 

1 

IY * (OECK DATA) 

OODB’ 

I 


GOOD’ 

QKJJEi 


OODE' 

LD E, (11) 

| GET DATA 

ooei' 

CALL DATA TUT 

| SEM) TD CHIP 

OOE3’ 

LD A,E 


0CX4’ 

AM) D 

| MAKE 139 ACTIVE 

ftX5’ 

LD E,A 


00E6’ 

CALL DATA URl 


ft.€8' 

CA1L DATA CUTI 

| (WROTE DELAY 

00E9’ 

CALL DATA IN 

| GET DATA 

ftXfl' 

AND 001 111 MB 

| MASK OFF 2 BIT 


CP MY) 



JR W7,J0Y ERR 



1FC IX 

| ODER PATTERN 

OXC’ 

1IC 1Y 


OOEC’ 

DJNZ OK OE 


OCfD’ 

PET 


OCfO’ 

1 


0CF2* 

1 « 1^ MTA PATTERN » 


i 


OOF 4’ 

IN ITJLlj 


ocn' 

•DB OOllOOOOB 

| 00 

OOFP' 

re'7011001 IB 1 

11 

ftXE’ 

DB OOIIOOIOB 

1 10 

oior 

re oomoooib i 

01 


1 


0104’ 

IN_TT)L2i 


0104’ 

DB 01II0000B 

| 00 

0107' 

reoiiiiiore | 

11 

01 OB’ 

DB01111000B | 

1 10 

010E’ 

reoiitoiooe i 

01 

our 


I 

I « DECK DATA PATTON » 

I 

oK.raj 

D6 00001 MOB | 00 
08 001101110 |ll 

DB 001010110 | 10 

DB 000111018 | 01 


I 


3E 07 

| « DIED DAI A ran PSG » 

1 

1 EXIT 1 A = DATA DEAD 

DATA-IN* 

LD A,E)IAE4f 

03 AO 

IUT (FSG_LAI),A | SELECT R7 

3E 00 

LD A, IOOOOOOOB | SET I0B 

D3 At 

OUT (PSOWD.A 

3E OF 

LD A,rS0 B 

03 AO 

MR (T®_LAT),A | SE1FCT DATA (741571 

79 

LD A,C 

A3 

AM) E 

D3 A1 

(ED (FST, HD, A 

3E OE 

LD A,FSB_A | SELECT FERT A 

D3 AO 

OR (FSGJAM,A 

DB A2 

IN A, (FSG RD) | READ IN DATA 

C9 

RET 

3E 07 

1 

| « (UirCR DAIA TD FSG » 

1 

| ENTRY I E - DATA CUTTUT 

DATA JUT) 

LD A,F)*)FLF 

D3 AO 

(U1 (MB LAM,A | SELECT R7 

3E 00 

LD A, IOOOOOOOB | SET 10A 

03 M 

OR (FSH Mfl.n 

3E Of 

LD A,fSG B | SELECT FOR A 

D3 AO 

HR (ESCT LAM ,A 

7B 

LD A,E | BET DATA 

D3 A1 

1 

DAIAJlIlli 

(1R (TSG HD,A | SENT TO CHIP 

C9 

RET 

04 05 

1 

| « DELAY RURNITE » 

! 

DELAY li 

I D B,OM( 

C5 

0F1AY2I Mill DC 

01 FFFF 

LD EC.OfTFTII 

10 FE 

DE1AY3I DJN7 IELAY3 

OD 

DEC C 

79 

ID A,C 

B7 

OR A 

20 F9 

JR N7.DFLAY3 

Cl 

ftr BC 

10 F2 

0JN7 TELAY2 

C9 

F£T 

7A 

I 

| « ERROR IYMERC R0CR1N )> 

1 

JOYJRRi 

ID A,D 

11 39C7 

LD UE,Vnn*14*32*7 

FE EE 

CP FLAG1 

20 10 

JR N7,JCTY ERRI 

21 0135’ 

1 

LD IE, 1E1T3 

DO 21 OCFE’ 

CD 11,4)7 

C3 CWO< 

JP (MB 

CD OODB’ 

CAM. DELAY! 

□ 007D’ 

JP HIT 

21 014A’ 

I 

JOY ERRIl 

LD IL.TEIT4 

DO 21 01CE’ 

ID IX,4)7 

C3 0000* 

JP IX EG 

re oore r 

OIL DE1.AY1 

C3 007D' 

JP EIIT 


I 



0114’ 

4A 4F 59 53 


TEITti DB 

JOYSEItX EE5E’ 

,00 



.Z0O 


0119’ 

54 49 43 49 







1 


011C’ 

20 54 45 53 







. CtMFNr 7. 


0120’ 

54 00 







1 


0122’ 

40 4F 59 53 


TEN 42j DB 

’JOYSEICK TES4 

OK ’,00 




0126’ 

54 49 43 48 







1 


012A* 

20 54 45 53 







* PRIIEEER 4434Ilf) 


OI2E' 

54 20 20 4F 







1 


0132’ 

49 20 00 







* DAIF — AID II, 1994 


0135’ 

40 4F 59 53 


TEXT3) 09 

'JOYSEICK 1 

EJIRCR’,00 



1 


0139’ 

54 49 43 4B 







• BY M.K. LE4M4 


0130’ 

20 20 20 31 







• 


0141’ 

20 20 20 45 







lilt II til 1111111111111111! MUM HIM HIM MIIIMIIIMI 

0145' 

52 52 4F 52 







1 


0149’ 

00 







EXI LLWIL.lMlElL.SVIlFCK.ASCII.DtISG 


0140' 

40 4F 59 53 


4E«44i DB 

’JOYSEICK 2 

EPRCR’,00 



EXT Fill, LIT HU, VT94, VftfE, VFC4, CAS 4ES4 


0I4E’ 

51 49 43 48 







ENIRY 1RIN4 4E54 


0152’ 

20 20 20 32 







| 


0156' 

20 20 20 45 







1 (( ni44 ADDRESS » 


0150’ 

52 52 4F 52 







1 


015E’ 

00 





0091 


P IYUA ECU 9114 1 IAEA FORE 





1 



0090 


F S1RB EUJ 9(11 | SEROEC PORE 





1 



0)90 


P S4A4 EG4J 9(41 | S4A44IS FORE 


OI5F' 



finish* 





1 





EM) 


OOM 


men E1XJ (YVYI I Ffl PORE C WRI4E 








OOA? 


4FI4R Elll (YYDI 1 4PI PORE 9 READ 








OOM 


FEICR EICI OAAII | Ffl PORT C RErt) 










| (( ERIN1ER TESTING » 


Kacrosl 








1 








0000’ 


ERIHT TEST* 


Syrbalsi 





0000' 

01 4C*X) 

LD DC, 400(41 | CLEAR IAK FAN 


0028* 

oncii 

0008’ 

OK 0€ 

0090’ 

OK Eft 

0003’ 

11 0000* 

U) If,WISE 


0000* 

tUtt K 

0094’ 

DATA IN 

OOCB’ 

DAEA OUT 

0004’ 

CD oooo* 

CAIL CVtUK 


0008’ 

1)040 (UT1 

OODB1’ DELAY 1 

OOOD’ 

DELAY2 



1 


ooei’ 

DF1AY3 

01(0 

DM9G 

0007 

EN1RJE 

00)77’ 

21 oooo* 

to u„ ait n 


0070’ 

EXIT 

0I5F’ 

FINI9I 

OOFF 

FIAG1 

OOOC’ 

II 0100* 

LD l)E,VrX3T«2x»l»0 


00CF 

410® 

007E* 

FUN 

OVffl’ 

IN 4BLI 

OOCF’ 

01 0200 

LD tt. 30.11 


000C’ 

IN 444.2 

OCCC’ 

JOY EJ® 

0104’ 

JOY EFR1 

0012’ 

CD oooo* 

CAU. IM1EEK 


00001’ 

JIEY 4ES4 

00(43* 

EPF UN 

0000* 

FRINE 4ESF 



1 


OOOE 

480 A 

OOOF 

FSG 9 

0000 

FSG EAE 

0015’ 

21 OOOO* 

LD II.IYCII 


0002 

raw® 

0001 

FSB WE 

C08F 

SELECEI 

0018’ 

11 0900* 

ID 1C, 4401) 2048*2(11*0 


OOFF 

541EC42 

0000' 

S40R4 

003C* 

SWFLK 

001B’ 

01 0300 

L9 EC, 2011 


0114’ 

1EXTI 

0122’ 

EEXE2 

0135’ 

EE1E3 

00 IE' 

CD OOOO* 

CALL HMILK 


0140’ 

41*44 

0001* 

VDFREE 

0004* 

VDFSET 



1 


2000 

vrar 

0000 

W8E 

2000 

VW 

0021’ 

21 OOOO* 

ld il, ar: it 


OOOE 

3T,2 

OOFF 

\R3 

0003 

W4 

0024' 

11 1100* 

LD IC,VTOI*2O4GI2*2(1I<0 


0031* 

4MIEK 





0077' 

01 0300 

U) n:,3on 








002A’ 

CD OOOO* 

CALL IMfIK 








002D’ 

3E FI 

I 

ID A t crm 


No Fatal error Is) 





002F' 

II OOOO* 

LD ic,wy:e 








0032’ 

01 1800 

LD PC, 256*8*3 








0035' 

CD OOOO* 

CALL SVMIK 








0028’ 

21 0119’ 

1 

LDILiTHM 






003B’ 

II 0087* 

LD DE,VIW444j2+7 

0Q3E’ 

DO 21 0043* 

U) IX,»«7 

0012’ 

□ OOOW 

JP 1X68 

0045’ 

21 0126' 

1 

ED FL,1EXT2 

0048’ 

II 01071 

-U) DE,VWHe43247 

0048’ 

DD 21 0052’ 

Lb 11,447 

0O4F’ 

13 00004 

JP DMSB 

0CG2’ 

21 013” 

1 

U>FL,TEIT3 

005S’ 

11 0I4M 

LD DE,\Pm40AH43244 

0058’ 

DO 21 003” 

LD 11,447 

005C’ 

CJ 00004 

jp dusts 

003” 

21 0140’ 

i 

U)U,TEXT6 

0062’ 

11 0WW4 

LD DE,VTW4OIW432410 

0065’ 

DO 21 006C’ 

ED 11,447 

0067’ 

a 00004 

JP IX6B 

006C’ 

21 014E’ 

1 

LD IL,TEIT4 

006F’ 

II 02C7* 

U) DE,VTW4|6Hi32*7 

0072’ 

DD 21 0077* 

LD 11,447 

0076’ 

C3 00004 

JP DNSG 

0077’ 

21 0117’ 

1 

LDFL,TEIT1 

007C' 

CD 00(3’ 

CAU P_5TR1NG 

007F’ 

cd ocav 

DU P IFT8 | PRJMT UNE FEED AH) 

0062’ 

21 0126’ 

1 

ID U, TEXT? 

0085’ 

CD 00(3’ 

CPU P_STR]NB 

0088’ 

cd ooar 

du pIfcr 

0088’ 

21 013E’ 

1 

LD H_,TE)CT3 


CD 00(3’ 

DU P.STRDG 

0071’ 

CD 0C*2F 

DU P_IFCR ' 

0074’ 

21 0140’ 

1 

U> FL,TEri6 

0077’ 

CD 00(3’ 

DU P BIRINS 

OOTfl’ 

CD OCCD’ 

DU P.LFD1 

0070’ 

21 0170’ 

1 

LD TL,TEXT7 

OOAO’ 

11 02474 

LD re,WW4|2H3247 

OOA3' 

DO 21 OOAA’ 

LD IX,447 

OOA7' 

□ 00004 

JP EX6G 



I 

1 « GET BEPLV » 

OOAA’ 


1 

kEYIH 

00#l’ 

DB Art 

IN A, (PP1CR1 

OOAC’ 

E6 FO 

AH) or OH 

OOAE’ 

4F 

U) C,A 

ooor 


1 

HEY.INIi 

OOAE’ 

77 

U) A,C 

0080’ 

D3 AA 

BUT (PPICNI.A 

0082’ 

DO 07 

IN A, IPPUR) 

0064 

FE FE 

LP OFEH ’, IBt PRESS 1 

0086’ 

20 F2 

JR NZ.FEYJN 

0088’ 

3A 00004 

LD A, (FUR 

0088’ 

FE 07 

CP 07H 

0080’ 

C2 00004 

JP NZ.CPTIW 

OCCO’ 

(3 00004 

JP CASJERt 



1 

| <( FAINT GIRINS » 

0CC3’ 


1 

F_5TR1IG! 

00C3’ 

7E 

LD A, »L) 

00C4’ 

EF 

U)E,A 

0CC5* 

B7 

OR A 

00C6’ 

C8 

FET l | EM) CF SIR IH5 

ooa' 

CD 0007’ 

CAU P OPR | FAINT A Dffl 

OOCA’ 

23 

im il." 

OOCB’ 

IB F6 

JR P_STRINB 


« FAINT LIFE FEED AH) REFITO »> 


I 


OOCD' 


PIFTJTi 


OCCO’ 

21 OOD4’ 


Id it.ircn 

0000’ 

CD 00(3’ 


CAU P 3IRIWT 

0003’ 

C? 


REI 

0004’ 

00 OA 00 

1 

LFCRi 

DB 0(11, OAf 1,0(11 



1 

1 

« FRINT A CHAR » 

0007’ 


1 

F'OIARi 


0007’ 

01 FFTT 


LD IC.OFUni 

aw 


P DDllt 

OOW’ 

OP 70 


IN A, 1PS1ATI 

OODC’ 

E6 02 


WF) CCOOLOIce ) DEEX FCR FAINTER 

OODG' 

20 OA 


JR 7,DATA OUT 

0*0’ 

00 


DEC C 

OOEI* 

77 


LD A,C 

OCO’ 

B7 


lit A 

OOF3' 

20 F5 


JR N7,P CHARI 

0CE5’ 

10 n 


DJTI7 r_OKfil 

0C€7’ 

(3 0107’ 


JP P ERA | FAINT EFRTJR 



1 

1 

« DATA OTTFVT » 

OOGA’ 


DrtrnjJLJTj 

OOGA’ 

78 


LD A,F ) GET DATA 

0!€B' 

13 71 


TUT (P DATA),A 1 SOD ID CHIP 

OOED' 

AT 


KIT A 

OOFE' 

03 70 


(IJT (PJSTRDI ,A | CLEAR DATA STROBE 

OOFO’ 

3C 


1FC A 

ocri’ 

03 70 


(ITT (P STRD1.A 1 SET DATA STROBE 

oon' 

C7 


RET 



1 

I 

<( DFLAY )> 

OFT 


1 

DCLAYj 


OOF4’ 

11 FF1E 


LD IF.TBTTTH 

00F7' 

C5 

iEl.AY 2 i rtriiix: 

0CF8' 

01 FETE 


LD nC,(UFTTl 

OOFB* 

00 

DDAYli 

DEC C 

oorc’ 

77 


id n,c 

OCFD’ 

87 


tn a 

OOFF 

20 FB 


JR M7,IUAY1 

0100’ 

10 F7 


DJN7 H1AYI 

0102' 

Cl 


IIP DC 

0103’ 

IB 


DEC HE 

0104’ 

7A 


LD A,D 

0105' 

63 


(I? E 

0106' 

20 EF 


JR N7,DELAY? 

0108’ 

C7 


REI 



1 

1 

<( ERROR HANDLING ROJTDE » 

0107' 


1 

P_EHTi 


0107’ 

21 0160’ 


LD IL.TFXT5 

010C' 

11 02474 


LD DE,WNT4|3l43?47 

01CF' 

00 21 0116' 


LD 11,447 

0113' 

(3 0000» 


JP DKJB 

0116’ 

C3 OOAA' 


JP FEY IN • 

on?’ 

50 52 47 4F 

1 

TEXTIi 

DB ’PRINTER TEST’,00 

01 ID’ 

51 45 57 70 



0121 ’ 

54 45 51 54 



0125' 

00 



0 ! 26' 

44 41 54 41 

TEXT2I 

DD 'DATA OISFLAY CN FAINTER’,00 

012A’ 

70 44 17 53 



0I2E’ 

50 1C 11 57 



0132" 

?) IF IE 20 



0136’ 

50 52 17 IE 



013A’ 

51 15 52 00 



013E' 

ID 55 53 54 

TEXTJi 

DB 'ItBT BE i’,00 

0142' 

20 47 45 70 



0146’ 

3A00 



0140’ 

50 2C 5A 2C 

TEXT6) 

DB 05(41, ’,’ ,05AFT, ’,’ ,COTT,00 

014C’ 

5F 00 


014F 

50 57 45 53 

TEXMl 

DB ’TAES3 0 TO EXIT’,00 

0152' 

53 Tl 241 in 





0156’ 

20 

20 

54 

4F 




0150’ 

20 

45 

50 

47 




015E’ 

54 

00 






0140’ 

4E 

4F 

20 

52 

TE1T3I 

DB 

’NO READY SIGNPL’,00 

0164’ 

43 

41 

44 

57 




0160’ 

20 

53 

47 

47 




016C’ 

4E 

41 

C 

00 




0170’ 

50 

52 

47 

4E 

rant 

D8 

’Fruiter ck',oo 

0174’ 

54 

45 

52 

20 




0170’ 

4f 

49 

OO 





017B’ 





1 

Fima* 




EM) 


Macrosl 


Symbol 5* 


0022* 

ran 

OOCl* 

CAS TEST 

0007* 

emu 

OOEfl* 

DOfOJUT 

0CF4’ 

DELAY 

OOFS' 

DE1AY1 

0CF7’ 

ULAY2 

0114* 

ira; 

0179’ 

FINISH 

0007* 

FIN 

OOfYV 

KEYIN 

com 

KEYJN1 

0004’ 

LHR 

OOPE* 

CPHCN 

0007 

FPItfi 

OCWT 

mm 

0CYY1 

TFICH 

wool’ 

PRINT JEST 

0007’ 

prim 

COM’ 

P.OWTI 

0071 

P DATA 

0107’ 

P.FPR 

OCCD* 

p.t™ 

0070 

P STflT 

0070 

P STRB* 

cor,y 

P_ STRING 

0036* 

SWELK 

0117’ 

TFKTt 

0126’ 

TETF2 

013E’ 

TEXT3 

014E’ 

TF.IT4 

0160’ 

TEIT3 

0148’ 

TEIT4 

0l70> 

ran 

0030* 

VFCT 

003* 

vra 

010W 

ww 

0029* 

imelk 




to Fatal error Is) 



THE SVI-700 SERIES PERIPHERALS 


FOR 

( 1st 


Kimba Lau 


SVI-728 

Re lease) 


July, 1985 





CONTENTS: 


(1) SVI 

( 2 ) SVI 

(3) SVI 

(4) SVI 

(5) SVI 

( 6 ) 


707 MSX 5.25" DISK DRIVE 
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(1) SVI-707 MSX 5.25” DISK DRIVE 


SVI-707 MSX Disk Drive is your gateway into the 
expanding universe of MSX computer software and 
programming tools. It is very useful as an external 
memory unit because of its large memory capacity and 
high access speed. 


The 5.25" double-sided, double density disk drive 
provides 320K formatted memory capacity to utilize 
disk BASIC, most current CP/M, MSX DOS. The built-in 
disk drive controller allows it to hook up directly 
to the computer. 


With a 13K spooler buffer when running in CP/M mode, 
it can read/write Kaypro II, Osborne I, Bondwell 
12/14, and all single or double-sided disks formatted 
for the SVI-328. 


1.1 SPECIFICATION 


Drive Unit : 

Floppy Diskette : 

Memory Capacity 

Unformatted : 

Formatted : 

Disk Operating System : 

Rotational Speed : 


single 


- Double sided 

- Double density 

- Soft sectored 5.25" 
diskette 


500K bytes 

326K bytes (CP/M) 

355K bytes (MSX DOS) 


- MSX DOS 

- CP/M DOS 


300 rpm 
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Disk Format : CP/M 

- 40 tracks / side 

- 17 sectors / track 

- 256 bytes / sector 

MSX DOS 

- 40 tracks / side 

- 9 sectors / track 

- 512 bytes / sector 


Access Time : - Track - to - track 26 

msec 

- Setting time 20 msec 

- Motor start time 350 
msec 


Recording Density 
Track Density 
Encoding Method 

Power source 

Humidity 

Dimensions 


5536 bpi 
4 8 tpi 

MFM 

110V / 220V 

(separate power supply) 
20% - 80% 

162(W) x 240(D) x 63(H) 


For trouble shooting, please refer to Service & 
Technical Manual for Disk Drive of SVI-707 - MSX Disk 
Drive. 
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1.2 SPARE PART LIST 


GENERAL RECOMMENDED SPARE PART LIST FOR SVI-707 
5 1/4" MSX DISK DRIVE 


PART NO. 


DESCRIPTION 


FOB HONG KONG 
(US DOLLAR) 


PI31807 

MM00007 

MMO 0 020 

WP70705 

MMO 0 02 0 

WP70706 

PC70 7101-01 

PC707102 

PC707103 

PC707104 

PC707101 

PI609102 

PI609103 

PI707101-01 

PI707201 

PIBW1202 

PIBW1203 

PP70701 

PP70702 

PZ01001 

PZ60503 

PZ80102 

WP70701 

MJ016 

WP70704 

WP70704G 

DL010 

IG7805 

IG7812 

IM273235 

IM276430 

KE4003325 

KE4004716 

KR1068050 

MC80101 

MJ114 

MJ115 

MJ116 

MJ117 

MJ118 

MJ70701 

MJ70704 

MJ90201 

MQ80102 

MQ90202 

MS70701 

WH60502 

WN70701 


SVI WARRANTY 

MOISTURE ABSORBANT (1OGM) 
DOUBLE SIDE DISKETTE 
CP/M 2.24 UTILITY LABEL 
DOUBLE SIDE DISKETTE 
SVI BLANK DISKETTE LABEL 
OUT/C 445X715X27OMM 
SVI-707 SPACER F CARTON 
SPACER F MANUAL BOX 
SVI-707 MANUAL BOX 
G/B F MSX DISK DRIVE 
MSX DOS USER'S MANUAL 
MSX DISK BASIC MANUAL 
707 USER'S MANUAL 
ADDENDUM TO 707 MANUAL 
CP/M OPERATING SYSTEM 
CP/M COMMAND SUMMARY 
POLYFOAM F MSX DISK DRIVE 
POLYFOAM SHEET F 707 
PLASTIC BAG 9.5X16.5 IN 
PLASTIC BAG 445X305MM 
PLASTIC BAG 153X178MM 
FCC LABEL 

DC CORD FOR 700 TX 
S/NO LABEL 707 
S/NO LABEL F G/B 
LED 2X5 (MR62D) 
REGULATOR UA7805 
REGULATOR UA7812 
EPROM 2732 350NS 
EPROM 2764 300NS 
E.CAP 3300UF 25V 
E.CAP 4700UF 16V 
CERAMIC CAP 6 8PF 50V 
CRYSTAL 8MHZ 
UL1007 #24 BROWN 18OMM 
UL1007 #24 RED 180MM 
UL1007 #24 ORANGE 180MM 
UL1007 #24 YELLOW 180MM 
UL1007 #24 BLACK 180MM 
FLOPPY POW PLUG CAB130MM 
34 WAY ROUND S CABLE 
34 CORES FLAT CABLE #28 
CARD EDGE CNTR 34WAY 
STB CNTR 65495-028 34WAY 
3POLE 2THROW POWER SWITCH 
FIBRE WASHER D 3.2X8 
DISK BOTTOM CABINET 


0.10 
0.10 
1.30 
0.10 
1.30 
0.10 
0.30 
0.10 
0.20 
0.30 
0.50 
0.90 
0.50 
0.40 
0.10 
1.70 
0.50 
0.90 
0.20 
0.10 
0.10 
0.10 
0.10 
0.50 
0.10 
0.10 
0.10 
0.50 
0.50 
2.60 
2.10 
0.40 
0.40 
0.10 
0.40 
0.10 
0.10 
0.10 
0.10 
0.10 
0.40 
7.10 
0.20 
1.20 
0.90 
0.20 
0.10 
0.90 


/5 



P.5 


GENERAL RECOMMENDED SPARE PART LIST 

FOR 

SVI-707 

5 1/4" MSX 

DISK DRIVE 





FOB : 

HONG KONG 

PART NO. 

DESCRIPTION 

(US 

DOLLAR) 

WN70702 

DISK TOP CABINET 


0.70 

WN70704 

"POWER" INDICATOR 


0.10 

WN70705 

FELT NET 70X135 


0.10 

WN 7 070 9 

HEAT SHRINKABLE D2.0 TUB 


0.10 

WN70710 

BALL 3/32"L4.2"WIRE TIES 


0. 10 

WN70713 

RUBBER 10X10X10MM 


0.10 

WN90203 

RUBBER FOOT 


0.10 

WP70703 

SVI-707 BACK LABEL 


0.10 

XC70701 

MODEL NAME PLATE 


0.10 

XC70705 

METAL COVER TOP 


0.60 

XC70706 

METAL COVER BOTTOM 


0.30 

XC70708 

HEAT SINK 


0.50 

XN015 

M3 BRASS STUD 


0.10 

XS062 

D3 X 10PT 


0.10 

XS 069 

D3 X 12PA 


0.10 

XS076N 

M3X0.5X68M 


0.10 

XS082N 

SCREW M3X0.5PX10KM 


0.10 

XS089 

SCREW M2X6TTP 


0.10 

XS093N 

M3X0.5PX5 BM 


0.10 

IC80101 

IC FD1793 


4.50 

ICLS02 

IC 74LS02 


0.20 

ICLS04 

.IC 74LS04 


0.20 

ICLS08 

IC 74LS08 


0.20 

ICLS125 

IC 74LS125 


0.20 

ICLS133 

IC 74LS133 


0.30 

ICLS139 

IC 74LS139 


0.40 

ICLS161 

IC 74LS161 


0.30 

ICLS175 

IC 74LS175 


0.30 

ICLS195 

IC 74LS195 


0.30 

ICLS372 

IC 74LS32 


0.20 

ICLS38 

IC 74LS38 


0.20 

ICLS74 

IC 74LS74 


0.20 

ID0009 

RTFR DIODE IN5402 


0.10 

KE3010025 

ELECT CAP 10UF 25V 


0.10 

KE3100016 

ELECT CAP 100UF 16V 


0.10 

KM1472050 

MYLAR CAP 4700PF 50V 


0.10 

KR2100025 

CERAMIC CAP 0.1UF 25V 


0.10 

MP252 

4-PINS POWER PLUG 


0.40 

RF1222 

RESIST 220 OHM 1/4W +-5% 


0.10 

RF1332 

RESIST 330 OHM 1/4W +-5% 


0.10 

RF1682 

RESISTOR 680 OHM 1/4W 


0.10 

RF2202 

RESIST 2K 1/4W +-5% 


0.10 

RF3102 

RESISTOR 10K 1/4W +-5% 


0.10 

SP70701-03 

MSX DRIVE PCB VER 1.3 


5.70 

XC60520 

FIXING BRACKET F POWER S 


0.10 

YS70701 

SA 455 DISK DRIVER 


85.80 


TOTAL: 133.40 
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RECOMMENDED 

SPARE PART 

LIST FOR SVI-707 POWER 

SUPPLY 

COUNTRY 

PART NO. 

DESCRIPTION 

FOB HONG KONG 
(US DOLLAR) 

MALTA 

U.K. 

KUWAIT 

MALAYSIA 

ISRAEL 

TP707102 

BS PW TX 240V 

W/O CABLE 

5.50 

AUSTRALIA 
NEW ZEALAND 

TP707104 

SAA PW TX 240V 

W/O CABLE 

5.40 

CANADA 

TP707105 

CSA PW TX 110V 

W/O CABLE 

5.00 

U.S.A 

ECUADOR 

TP707301 

UL PW TX 110V 

W/O CABLE 

5.00 

SWEDEN 

FINLAND 

NORWAY 

DENAMRK 

TP707106 

SEMKO DW TX 220V 
W/O CABLE 

6.00 

S. AFRICA 
FRANCE 

TP707103 

VDE PW TX 220V 

W/O CABLE 

5.60 


NETHERLAND 

W. GERMANY 

S. ARABIA 

AUSTRIA 

ITALY 

PORTUGAL 

SWITZERLAND 

TURKEY 

YEMEN 

ICELAND 

THAILAND 

LEBANON 

SPAIN 

HONG KONG 

GREECE 

BELGIUM 

TURKEY 
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1.3 CIRCUIT DIAGRAM 


• SVI-707 MSX 5.25" Disk Controller (Schematic 

Drawing) 


• SVI-707 MSX 5.25" Disk Controller PCB Layout 

(Component Side) 


• SVI-707 MSX 5.25" Disk Controller PCB Layout 

(Solder Side) 


• SVI-707 MSX 5.25" Disk Controller Component 

Layout 
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(2) SVI-727 MSX 80 COLUMN VIDEO CARTRIDGE 


SVI-727 MSX 80 Column Video Cartridge allows you to 
switch the video display from 40 column to 80 column. 
The cartridge is MSX compatible, you can use it with 
the SVI-728 or other MSX computer. 


With this cartridge, most of the 80 column CP/M 
programmes already available on the market can be run 
on your computer. 


2.1 SPECIFICATION 


Character : - 7 x 9 dot matrix with 2 

blank dots between each 
character 

- 128 ASCII character set 
with inverse characters 


Display Format : 80 column x 24 row 


Video Output : Composite video 2V p-p 


Power Consumption : + 5V 300mA 

+ 12V 50mA 


Dimensions (mm) : 170(L) x 123(W) x 32(D) 


Specifications for product improvement are 
subject to change without notice. 
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2.2 SPARE PART LIST 

GENERAL RECOMMENDED SPARE PART LIST FOR SVI-727 MSX 
80 COLUMN CARTRIDGE 

FOB HONG KONG 

PART NO. DESCRIPTION (US DOLLAR) 


IC6845 IC HD6845SP 2.90 
IL00LS 74LS00 0.20 
IL02LS IC 74LS02 0.20 
IL0 4 7404 HEX INVERTERS 0.40 
IL157LS 74LS157 0.30 
IL161LS IC 74LS161 0.30 
IL166LS IC 74LS166 0.40 
IL175LS 74LS175 0.30 
IL20LS 74LS20 0.20 
IL244LS 74LS244 0.50 
IL32LS 74LS32 0.20 
IL33LS 74LS33 0.20 
IL374LS IC 74LS374 0.60 
IL74LS 74LS74 0.20 
IL86LS 74LS86 0.20 
IM2732-45 IC2732 EPROM 450NS 1.90 
IM611620 6116 STATIC RAM 200NS 1.80 
IT0010 TRANSISTOR 9014C 0.10 
IZ0001 5V1 ZENER 1/2W 5% 0.10 
KE3033016 33UF 16V E.CAP 0.10 
KE3100016 E.CAP. 100UF 16V 0.10 
KM1472050 MYLAR CAP 4700PF 50V-EST 0.10 
KR2100016 0.1UF 16V CERAM CAP 0.10 
MC3 2016 16MHZ X'TAL 0.50 
MJ012 ' AUDIO-PLUG WITH CORD,5FT 0.50 
MP242 24 PINS IC SOCKET 0.10 
MP727 RCA VIDEO OUTPUT SOCKET 0.20 
PC727101 EXPORT CARTON 0.10 
PG727101 G/B FOR MSX 80-COLUMN 0.30 
PI318104(S) GUARANTEE CARD (SVI) 0.10 
PI727101 MSX 80-COLUMN MANUAL 0.30 
PP727101 POLYFOAM FOR MSX CARD 0.20 
PP727102 POLYFOAM BOTTOM 0.20 
PZ638002 MODEM PVC BAG 0.10 
RF0753 75 OHM 1/4W 5% RESISTOR 0.10 
RF1153 150 OHM 1/4W 5% RESISTOR 0.10 
RF1223 220 OHM 1/4W +/-5% 0.10 
RF1513 510 OHM 1/4W +/-5% RSTR 0.10 
RF2103 IK OHM 1/4W +/-5% 0.10 
RF2153 1.5K OHM 1/4W +/-5% 0.10 
RF2203 2.OK 1/4W 5% RESISTOR 0.10 
RF2513 5.IK OHM 1/4W 5% RSTR 0.10 
SP72701-01 727 MAIN PCB 3.00 
WA003 QC LABEL 0.10 
WS019 QC LABEL (WHITE) 0.10 
WA088 FCC LABEL 0.10 
WA096 SERIAL NO LABEL 0.10 
WN727001 MSX 80 COLUMN FRONT COVER 0.30 
WN727002 REAR COVER 0.30 
XS050 TS/PH SCREW D3X8 0.10 

TOTAL: 18.90 
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2.3 CIRCUIT DIAGRAM 


SVI-727 

Diagram) 

MSX 

80 

Column 

Cartridge 

(Schematic 

SVI-727 

MSX 

80 

Column 

Cartridge 

PCB Layout 

SVI-727 

Layout 

MSX 

80 

Column 

Cartridge 

Component 
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(3) SVI-737 MSX 300 BAUD MODEM WITH RS-232 INTERFACE 


SVI-737 MSX 300 Baud Modem with RS-232 is a modem plus 
built-in RS-232 interface. 


The Modem which is CCITT V21 compatible, can be 
directly coupled to telephone line. Auto-answering 
and full-duplex operation is carried out at 300 bps 
transmission rate. The RS-232 is Electronic 
Industrial Association (EIA) standard with selectable 
baud rate, word length, stop bits and parity bit. 


SVI-737 is MSX compatible, you can connect it to SVI- 
728 or other MSX computer. 


2.1 SPECIFICATION 


Modem 


Standard 

Data Rate 

Communication Mode 

Telephone Line Interface 

Modulation 

Operation Functions 


: CCITT V21 compatible 


: 300 baud 


: Asynchronous, full- 

duplex 


: FCC approved (pend¬ 

ing) direct connec¬ 
tion to 600 ohms line 
impedence 


: Frequency shift 

keying (FSK) 


: Originate 

- manual 

Answer 

- manual / automatic 
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Frequencies 

Receiver Sensitivity 
Transmitter Output Level 

RS-232 Interface 

Baud Rate 

Counter Channel Usage 


Power consumption 

Dimensions (mm) 


Originate 

- mark : 978.8 Hz 
space: 1179.8 Hz 

Answer 

- mark : 1647.9 Hz 
space: 1847.7 Hz 


: -48 dBm 


: 0.7746V at 600 ohms 

line impendence 


: 50 - 19200 bps 

(15 different baud 
rates) 


: CH0 - receive baud 
rate clock 

CHI - transmit baud 
rate clock 

CH2 - used by appli¬ 
cation 

(e.g. time out 
counter) 


: + 5V 250mA 

+ 12V 30mA 
- 12V 28mA 


: 17 0 (L ) x 12 3 (W) x 

32(D) 


Specifications for product improvement are 
subject to change without notice. 
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3.2 SPARE PART LIST 


GENERAL RECOMMENDED SPARE PART LIST FOR SVI-737 MODEM 
WITH RS232C INTERFACE CARTRIDGE 

FOB HONG KONG 


PART NO. 

DESCRIPTION 

(US DOLLAR 

IC1488 

IC 1488 

0.40 

IC1489 

IC 1489 

0.40 

IC324 

QUAD-AMP 324 

0.50 

IC4N29 

OPTOCOUPLER 4N29 

0.60 

IC6234 

TONE DIAL CHIP 6234 

0.80 

IC6926 

MSM 6926 MODEM CHIP 

9.10 

IC8251A 

8251A USART 

1.80 

IC8253 

8253A PROGRAMMABLE TIMER 

1.80 

ID0001 

IN4148:SILICON DIODE 

0.10 

ID0005 

IN 4001 DIODE 

0.10 

IL04LS 

74LS04 

0.20 

IL08LS 

74LS08 

0.20 

IL138LS 

74LS138 

0.30 

IL139LS 

74LS139 

0.30 

IL174LS 

IC 74LS174 

0.30 

IL273LS 

74 LS273 

0.70 

IL32LS 

74LS32 

0.20 

IL367LS 

74LS367 

0.30 

IL38LS 

• IC 74LS38 

0.20 

IL74LS 

74LS74 

0.20 

IM27643 

2764 EPRON 300NS 

3.40 

IT0010 

TRANSISTOR 9014C 

0.10 

IZ0007 

5V ZENER 1/2W +/- 4% 

0. 10 

KE2001025 

ELECT CAP 1UF 25V 

0.10 

KE22200016 

2.2 UF 16V TAN.CAP 

0.10 

KE3010025 

ELECT CAP 10UF 25V 

0.10 

KM2010100 

MYLAR CAP 0.01UF 100V 

0.10 

KM2100250 

0.1U 250V CAP 

0.10 

KRl100050 

100PF 50V NPO CAP. 

0.10 

KR1330050 

C.CAP. 330PF 50V 

0.10 

KR2100016 

0.1UF 16V CERAM CAP 

0.10 

MC014 

SPST REED RELAY <3MA 

0.80 

MC3200184S 

1.8432 MHZ X 1 TAL-SMAL 

1.20 

MP24 2 

24 PINS IC SOCKET 

0.10 

MP252-1 

RS232 SOCKET 

1.50 

MP282 

28 PIN IC SOCKET 

0.20 

MPT04-1 

TEL. SOCKET 4 PINS 

0.50 

RF1183 

180 OHM 1/4W RESISTOR 

0.10 

RF1823 

820 OHM RSTR 1/4W 5% 

0.10 

RF2103 

1KOHM 1/4W +/-5% 

0.10 

RF2203 

2.OK 1/4W 5% RESISTOR 

0.10 

RF2273 

2.7K 1/4W 5% RESISTOR 

0.10 
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GENERAL RECOMMENDED SPARE PART LIST FOR 

SVI- 

737 MODEM 

WITH RS232C 

INTERFACE CARTRIDGE 

FOB 

HONG KONG 

PART NO. 

DESCRIPTION 

(US 

DOLLAR) 

RF2333 

3K3 1/4W 5% RESISTOR 


0.10 

RF2393 

3.9K OHM 1/4W +/-5% 


0.10 

RF2683 

6K8 OHM 1/4W +/-5% 


0.10 

RF 310 3 

10K OHM 1/4W +/-5% 


0.10 

RF3153 

15K OHM 1/4W +/-5% RESIST 


0.10 

RF3183 

18K OHM 1/4W +/-5% RESIST 


0.10 

RF3203 

2OK OHM 1/4W +/-5% 


0.10 

RF3333 

33K 1/4W 5% RESISTOR 


0.10 

RF4103 

100K OHM 1/4W +/-5% 


0. 10 

RF4473 

47OK OHM 1/4W +/-5% 


0.10 

RF5102 

1M OHM +/-5% 1.4W 


0.10 

RV 2101 

IK OHM VARIABLE-RESISTOR 


0.10 

SP7 3 701-01 

PCB MSX CARD FORMAT 


3.00 

TA0005 

X'FORMER 1:1, 600 MATCH 


0.20 

WA00 3 

QC LABEL 


0.10 

WA019 

QC LABEL (WHITE) 


0.10 

WA08 8 

FCC LABEL 


0.10 

WN727002 

REAR COVER 


0.30 

WN737001 

MSXRS232 & MODEM F.COVER 


0.30 

XS050 

TS/PH SCREW D3X8 


0.10 

XS054 

■ MS/PH SCREW M3X0.5PX8 


0.10 

DD757101 

5 1/4" BLANK DISK 48TPI 


1.40 

MJ73701 

4 WIRE TEL. CABLE D.SIDE 


0. 40 

PC737101 

EXPORT CARTON 


0.10 

PG7 37101 

G/B FOR MSX 232 & MODEM 


0.30 

P131810 4 ( S ) 

GUARANTEE CARD (SVI) 


0.10 

PI737101 

MSX 232 & MODEM MANUAL 


0.50 

PI757102 

RS232 SOFTWARE MANUAL 


0.40 

PP727101 

POLYFOAM FOR MSX CARD 


0.20 

PP727102 

POLYFOAM BOTTOM 


0.20 

PZ638002 

MODEM PVC BAG 


0.10 

WA125 

SERIAL NO LABEL - 737 


0.10 

WA126 

CP/M SYSTEM DISK LABEL 


0. 10 


TOTAL: 


37.20 
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3.3 CIRCUIT DIAGRAM 


• SVI-737 MSX RS232 & Modem Cartridge 

(Schematic Diagram) 


• SVI-737 MSX RS232 & Modem Cartridge PCB 

Layout (Component Side) 


• SVI-737 MSX RS232 & Modem Cartridge PCB 

Layout (solder side) 


• SVI-737 MSX RS232 & Modem Cartridge Component 

Layout 
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( 4) SVI-747 MSX 64K RAM MEMORY CARTRIDGE 


SVI-747 MSX 64K RAM Memory Cartridge provides 
continuous 64K bytes memory to your computer. Since 
it is MSX compatible, it can be connected to SVI-728 
or other MSX computer. 


With the additional memory capacity, you can run a 
lot of software. It plugs into the cartridge or 
cartridge expansion slots of all MSX computers. It 
can be used as a RAM disk in CP/M system with the 
SVI-707. 


4.1 SPECIFIATION 


Memory : 64K RAM 

Power Consumption : 5V 200mA 

Dimensions (mm) : 170(L) x 123(W) x 32(D) 


, N .B. 


No additional power supply 

Adapt to game slot of SVI-728 MSX 
computer 

Provide continuous 64K byte memory for 
those MSX computers which do not have 
64K memory built-in 


Specifications for product improvement are 
subject to change without notice. 
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4.2 SPARE PART LIST 


GENERAL RECOMMENDED SPARE PART LIST FOR SVI-747 MSX 
64K RAM CARTRIDGE 


PART NO. 

DESCRIPTION 

FOB HONG KONG 
(US DOLLAR) 

PI31807 

SVI WARRANTY 

0.10 

MMO 0001 

MOISTURE ABSORBANT (5GM ) 

0.10 

PC747101 

OUTC 350X25OX38OMM 

0.10 

PG747101 

G/B FOR MSX 64K RAM 

0.30 

PI747101 

MSX 64K RAM MANUAL 

0.30 

PP72701 

POLYFOAM FOR MSX CARD 

0.40 

PZ72701 

PLASTIC BAG 

0.10 

WP72701 

FCC LABEL 

0.10 

IM416425 

D.RAM 4164 250NS 

1.00 

WN70002 

REAR COVER 

0.30 

WN70003 

MSX 64K FRONT COVER 

0.30 

XS061 

M 3 X 6PT 

0.10 

ICLS00 

IC 74LS00 

0.20 

ICLS04 

IC 74LS04 

0.20 

ICLS157 

IC 74LS157 

0.30 

ICLS74 

IC 74LS74 

0.20 

KE3100016 

ELECT CAP 100UF 16V 

0. 10 

KR2100012 

CERAMIC CAP 0.1UF 12V 

0.10 

SP74701-01 

■ MAIN PCB MSX 64K RAM 

3.90 


TOTAL: 

8.20 
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4.3 CIRCUIT DIAGRAM 

• SVI-747 MSX 64K RAM Cartridge (Schematic 

Diagram) 


• SVI-747 MSX 64K RAM Cartridge PCB Layout 

• SVI-747 MSX 64K 
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( 5) SVI-757 MSX RS-232 INTERFACE CARTRIDGE 


SVI-757 MSX RS-232 Interface Cartridge provides 
Electronic Industrial Association (EIA) standard for 
data communication between your computer and external 
equipment. 


With the installed cartridge, your computer can link 
up with another computer, modem, teletype euqipment 
or printer etc. Since the cartridge is MSX 
compatible, you can connect it to the SVI-728 or 
other MSX computer. 


5.1 SPECIFICATION 


Baud Rate : 50 - 19200 bps 

(15 different baud 
rate) 


Counter Channel Usage : CHO - receive baud rate 

clock 

CHI - transmit baud 

rate clock 

CH2 - used by appli¬ 
cation 

(e.g. time out 
counter) 


Power Consumption : + 5V 250mA 

+ 12V 25mA 
- 12V 28mA 


Dimensions (mm) 


170(L) x 123(W) x 32(D) 
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5.2 SPARE PART LIST 

GENERAL RECOMMENDED SPARE PART LIST FOR SVI-757 MSX 
RS-232C INTERFACE CARTRIDGE 

FOB HONG KONG 

PART NO. DESCRIPTION (US DOLLAR) 


DD757101 5 1/4" BLANK DISK 48TPI 1.40 

IC1488 IC 1488 0.40 

IC1489 IC 1489 0.40 

IC8251A 8251A USART 1.80 

IC8253 8253A PROGRAMMABLE TIMER 1.80 

ID0001 IN414 8:SILICON DIODE 0.10 

IL00LS 74LS00 0.20 

IL04LS 74LS04 0.20 

IL11LS 74 LSI1 0.20 

IL138LS 74LS138 0.30 

IL139LS 74LS139 0.30 

IL245LS 74LS245 0.50 

IL32LS 74LS32 0.20 

IL367LS 74LS367 0.30 

IL74LS 74LS74 0.20 

IM27643 2764 EPRON 300NS 3.40 

IT0010 TRANSISTOR 9014C 0.10 

KE3010025 ELECT CAP 10UF 25V 0.10 

KRl100050 100PF 50V NPO CAP. 0.10 

KR2001050 1000PF CERAMIC CAP 50V 0.10 

KR2100016 0.1UF 16V CERAM CAP 0.10 

MC3200184 • 1.8432 MHZ X'TAL 0.80 

MP242 24 PINS IC SOCKET 0.10 

MP252-1 RS232 SOCKET 1.50 

MP282 28 PIN IC SOCKET 0.20 

PC747101 EXPORT CARTON 0.10 

PG757101 G/B FOR MSX RS232 CARD 0.30 

PI318104(S ) GUARANTEE CARD (SVI) 0.10 

PI757101 MSX RS232 CARD MANUAL 0.50 

PI757102 RS232 SOFTWARE MANUAL 0.40 

PP727101 POLYFOAM FOR MSX CARD 0.20 

PP727102 POLYFOAM BOTTOM 0.20 

PZ638002 MODEM PVC BAG 0.10 

RF1823 820 OHM RSTR 1/4W 5% 0.10 

RF2333 3K3 1/4W 5% RESISTOR 0.10 

RF 310 3 10KOHM 1/4W +/-5% 0.10 

RF3203 20KOHM 1/4W +/-5% 0.10 

SP75701-01 MSX RS232 CARD PCB 3.00 

WA003 QC LABEL 0.10 

WA019 QC LABEL (WHITE) 0.10 

WA088 FCC LABEL 0.10 

WA120 SERIAL NO LABEL 0.10 

WA126 CP/M SYSTEM DISK LABEL 0.10 

WN727002 REAR COVER 0.3 0 

WN757001 MSX RS232 CARD FRONT COV 0.30 

XS050 TS/PH SCREW D3X8 0.10 

XS054 MS/PH SCREW M3X0.5PX8 0.10 

TOTAL: 21.40 
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5.3 CIRCUIT DIAGRAM 


• SVI-757 MSX RS232 Interface Cartridge 

(Schematic Diagram) 


• SVI-757 MSX RS232 Interface Cartridge PCB 

Layout (Component Side) 


• SVI-757 MSX RS232 Interface Cartridge PCB 

Layout (Solder Side) 


• SVI-757 MSX RS232 Interface Cartridge 

Component Layout 
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(6) SVI-767 MSX DATA CASSETTE 


The SVI-767 is an inexpensive device that uses 
oridnary cassete tape to add storage and retrieval 
capability to the computer system. The built-in 
Automatic Level Control (ALC) ensures reliable and 
high quality recording. Tape counter, LED indicator 
and auto-stop are standard features. 


Specifications for product improvement are subject to 
change without notice. 


L 
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6.1 SPARE PART LIST 


GENERAL RECOMMENDED SPARE PART LIST FOR SVI-767 MSX 
DATA CASSETTE 


FOB HONG KONG 


PART NO. 

DESCRIPTION 

(US DOLLAR) 

MM00001 

MOISTURE ABSORBANT (5GM) 

0 . 10 

PC767101-01 

OUTC 47 5X430X63OMM F767 

0.20 

PG767101 

G/B F MONO CASSETTE 

0.50 

PI31807 

SVI WARRANTY 

0.10 

PI767101 

INSTRUCTION MANUAL F767 

0.30 

PP70701 

POLYFOAM F MSX DISK DRIVE 

0.90 

PZ01001 

PLASTIC BAG 9.5X16.5 IN 

0.10 

WP76701 

FCC LABEL 

0.10 

WP76703 

S/NO LABEL 767 

0.10 

WP76703G 

S/NO LABEL F G/B 

0.10 

DL010 

LED 2X5 (MR62D) 

0.10 

MJ 0 378 

D2X14 0MMS/SHID WIRE (BLK) 

0.10 

MJO370 

D2X140MMS/SHID WIRE GREY 

0 . 10 

MJ040 

2-CORES WIRE 12OMM 

0.10 

MJ044 

2-CORES WIRE 150MM- 

0.10 

MJ050 

J WIRE DO.8X7OMM YELLOW 

0.10 

MJ115 

UL1007 #24 RED 180MM 

0.10 

MJ118 

UL1007 #24 BLACK 180MM 

0.10 

MQ76701 

DC POWER JACK 

0.10 

MS90303 

■ PUSH SWITCH 6X2X1 L:7MM 

0.20 

TC0001 

10 H CHOKE COIL 

0.10 

WN60107 

CABLE TIE 7OMM 

0.10 

WN86319 

PLASTIC TUBE DAI 1 MM 

0.10 

WN 9020 5 

INLAY (LED) 

0.10 

WN90302 

CABINET BOTTOM 

0.70 

WN90303 

CASSETTE DOOR 

0.20 

WN90304 

KNOB "REC" 

0.10 

WN 90 30 5 

KNOB "REWIND" 

0.10 

WN90306 

KBOB "F.FORWARD" 

0.10 

WN 90 30 7 

KNOB "PLAY" 

0.10 

WN90308 

KNOB "STOP" 

0.10 

WN 9 0311 

BELT SQ 0.8 X D38 

0.10 

WN90313S 

PUSHING INNER DAI 6 

0.10 

WN 9 0314 

CABLE CLAMP 

0.10 

WN90401 

CABINET TOP 

0.60 

WP76702 

SVI-767 CASSETTE BACK L 

0.10 

WS90401 

SHIELD PAPER 120X45MM 

0.10 

XC60104 

EYELET RING (10014-6) 

0.10 

XC60513 

I.T. WASHER M3 

0.10 

XC60517 

M3X8 FLAT WASHER 

0.10 

XC76701 

CASSETTE NAME PLATE F 767 

0.10 

XC90301 

COUNTER BRACKET 

0.10 

XC90302 

SPRING-PLATE DOOR 

0.10 

XC90303 

REC PUSH-PLATE 

0.10 
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GENERAL RECOMMENDED SPARE PART LIST FOR SVI-767 MSX 
DATA CASSETTE 



FOB 

HONG KONG 

PART NO. 

DESCRIPTION (US 

DOLLAR) 

XC90309 

WASHER M3X10 

0.10 

XC9040I 

FERRITE RING 

0.20 

XS010 

M 3 X 16 PA 

0.10 

XS032 

SCREW D3X8PA 

0.10 

XS057 

M 3 X P0.5 X 6 PM 

0.10 

XS059 

M2.6X5.0 TTP 

0.10 

XS062 

D3 X 10PT 

0.10 

XS065 

M2X5 TTP SCREW 

0.10 

IC3705 

ICULN 3705N SPRAGUE B 

0.40 

ID0012 

DIODE IN4001 

0.10 

ITO Oil 

TRANSISTOR 9014C 

0.10 

IT0013 

TRANSISTOR 25C1162 

0.20 

IZ0006 

4.9V ZENER 1/4W 

0.10 

IZ0007 

ZENER 12V 1/2W 

0.10 

KE3001050 

ELECT CAP 1UF 50V 

0.10 

KE3010025 

ELECT CAP 10UF 25V 

0.10 

KE3220016 

ELECT CAP 220UF 16V 

0.10 

KE3470016 

ELECT CAP 470UF 16V 

0.10 

KM2001050 

MYLAR CAP 0.001UF 50V 

0.10 

KR1220050 

CERAMIC CAP 220PF 

0.10 

KR2100012 

CERAMIC CAP 0.1UF 12V 

0.10 

KT2470016 

■ TAN. CAP. 0.47UF 16V 

0.10 

RF1102 

RESIST 100 OHM 1/4W +/-5% 

0.10 

RF1472 

RESIST.470 OHM 1/4W +/-5% 

0.10 

RF1512 

RESIST. 510 OHM 1/4W +/-5% 

0.10 

RF 210 2 

RESISTOR IK 1/4W +/-5% 

0.10 

RF2182 

RESIST 1.8K OHM 1/4W +/-5% 

0.10 

RF2202 

RESIST 2K 1/4W +/-5% 

0.10 

RF2562 

RESIST 5.6K OHM 1/4W +/-5% 

0.10 

RF2752 

RESIST 7.5K 1/4W +/-5% 

0.10 

RF3102 

RESISTOR 10K 1/4W +/-5% 

0.10 

RF3122 

RESIST.12K OHM 1/4W +/-5% 

0.10 

RF3182 

RESISTOR 18K 

0.10 

RF3272 

RESIST 27K 1/4W +/-5% 

0.10 

RF4102 

RESIST 100K OHM 1/4W 5% 

0.10 

SP767-0 3 

SVI-767 PCB VER 1.2 

0.20 

YD209 

MSX767 CASSETTE I/O CABL 

0.90 

YS90301 

COUNTER MA-M2-13K-6 

0.60 

YS90303 

DECK MECH.1000H MONOHEAD 

6.00 

*YS7670 1 

DC12V 200MA ADPT220V VDE 

2.30 


TOTAL: 

21.20 


* MAY HAVE DIFFERENT VERSIONS FOR DIFFERENT COUNTRIES 
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